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1.0 INTRODUCTION

The United States Environmental Protection Agency (EPA) named the formér site of Gulfco
Marine Maintenance, Inc. in Freeport, Brazoria County, Texas (the Site) to the National Priorities
List (NPL) in May 2003. The EPA issued a modified Unilateral Administrative Order (UAQ),
effective July 29, 2005, which was subsequently amended effective January 31, 2008. The UAO
required Respondents to conduct a Remedial Investigation and Feasibility Study (RI/FS) for the
Site. Pursuant to Paragraph 37(d)(x) of the Statement of Work (SOW) for the RI/FS, included as
an Attachment to the UAO, a May 3, 2010 Final Screening Level Ecological Risk Assessment
(SLERA) was prepared for the Site (PBW, 2010a). The Scientific/Management Decision Point
(SMDP) provided in the Final SLERA concluded that the information presented therein indicgted
a potential for adverse ecological effects, and a more thorough assessment was warranted. This
Final Baseline Ecological Risk Assessment (BERA) Work Plan & Sampling and Analysis Plan
has been prepared, consistent with Paragraphs 37(d)(xi) and (xii) of the UAO as the next step in
that assessment. -This report was originally prepared by Pastor, Behling & Wheeler, LLC (PBW,
2010b), on behalf of LDL Coastal Limited LP (LDL), Chromalloy American Corporation
(Chromalloy) and The Dow Chemical Company (Dow), collectively known as the Gulfco
Restoration Group (GRG). This June 22, 2010 revision has been prepared by URS Corporation
(URS) based on comments received from the EPA and the Texas Commission on Environmental

Quality (TCEQ).

1.1 REPORT PURPOSE

Following completion of the SLERA, the BERA Problem Formulation was conducted to identify
the specific ecological issues at the Site and determine the scope and goals of the BERA in
accordance with Paragraph 37(d)(xi) (Step 3) of the SOW for the RI/FS. The BERA Problem
Formulation further refined or identified contaminants of ecological concern, ecological effects of
contaminants, fate and transport, assessment endpoints, and the Conceptual Site Model (CSM).
The CSM was used to develop an investigation plan and establish the data requirements and data
quality objectives to be achieved through the BERA. This Work Plan has been prepared to
describe the CSM and the investigation components necessary to complete the BERA. The Work
Plan includes a Sampling and Analysis Plan (SAP) that establishes the specific sampling

locations, equipment, and procedures to be used during the BERA.

Gulfco Marine Maintenance Superfund Site 1 URS Corporation
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Per EPA direction, this Final BERA Work Plan and SAP is being submitted .concurrent with
‘ theJune 22, 2010 Final BERA Problem Formulation Report (URS, 2010). As such, the
investigation activities proposed herein may be subject to revision based on review comments and
revisions to the Final BERA Problem Formulation Report. Also, a Removal Action Work Plan
has been finalized and is ready to be implemented upon execution of the Removal Action
Settlement Agreement. This Removal Action is intended to: (1) address the aboveground storage
tank farm (AST Tank Farm) in the South Area of the Site; and (2) facilitate repair of the existing
cap on the former surface impoundments in the North Area of the Site. If approved,
implementation of the removal action in the North Area obviates the need for further
consideration of soil exposure pathways through the BERA. Also, as described in the Final
BERA Problem Formulation, the South Area does not contain complete exposure pathways
relevant to this assessment and is not considered further in the BERA process. The South Area is
characterized by the following habitat-related considerations: ’
1. It is zoned by the City of Freeport as “W-3, Waterfront Heavy”, which provides for

commercial and industrial land use, primarily port, harbor, or marine-related activities.

Since the Site was developed in the early 1960s, it has been used for industrial purposes.

It is also bounded by former and/or current industrial properties to the east and west;

. 2. A restrictive covenant placed on the deed ensures that future land use for this parcel of
land is commercial/industrial. The Site will most certainly be used in the future for
industrial purposes since the barge slips are valuable to many types of businesses in the
area, and it is very unlikely that any portion of the Site will return to “natural” conditions;

3. The South Area does not serve as valuable habitat, foraging area, or refuge for ecological
communities, including threatened/endangered or otherwise protected species. The Site
has not been used since approximately 1999 and opportunistic grasses and small shrubs
have grown on some portions of the Site that do not have concrete, oyster shéll, or gravel
cover; ‘

4. The South Area does not contain consistent and contibguou's habitat but, rather, the area is
broken up by the presence of concrete slabs, pads, and driveways;

5. The South Area only exhibits minimal natural functions because of the disturbed nature

~ of the land due to the industrial use of the property and adjacent properties; and

6. There are minimal if any attractive features at the South Area that would support a

resident wildlife community.

. Gulfco Marine Maintenance Superfund Site 2 URS Corporation
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The objective of this Work Plan and SAP is to document the decisions and evaluations made
during the BERA Problem Formulation and to identify the additional investigation activities
needed to complete the evaluation of ecological risks. This Work Plan and SAP presents the
conclusions of the Final BERA Problem Formulation, and the methods and procedures‘ necessary
to complete the BERA based on those conclusions. This Work Plan and SAP includes the
general scope of activities to be conducted during the BERA, and a detailed description of the

sampling and data-gathering procedures.

1.2 SITE BACKGROUND

The Site is located in Freeport, Texas at 906 Marlin Avenue (also referred to as County Road
756) (Figure 1). The Site consists of approximately 40 acres along the north bank of the
Intracoastal Waterway between Oyster Creek (approximately one mile to the east) and the Texas
Highway 332 bridge (approximately one mile to the west). The Site includes approximately
1,200 feet (ft.) of shoreline on the Intracoastal Waterway, the third busiest shipping canal in the
US (TxDOT, 2001) that, on the Texas Gulf Coast, extends 423 miles from Port Isebel to West
Orange. '

~
Marlin Avenue divides the Site into two primary areas (Figure 2). For the purpose of descriptions
in this report; Marlin Avenue is approximated to run due west to east. The property to the north
of Marlin Avenue (the North Area) consists of undeveloped land and closed surface

impoundments, while the property south of Marlin Avenue (the South Area) was developed for

" industrial uses with multiple structures, a dry dock, sand blasting areas, an aboveground storage

tank (AST) tank farm, and two barge slips connected to the Intracoastal Waterway.

Adjacent property to the north, west, and east of the North Area is undeveloped. Adjacent
property to the east of the South Area is currently used for industrial purposes while to the west -
the property is currently vacant and previously served as a commercial marina. The Intracoastal
Waterway bounds the Site to the south. Residential areas are located south of Marlin Avenue,

approximately 300 feet west of the Site, and 1,000 feet east of the Site.

The South Area includes approximately 20 acres of upland that was created from dredged
material from the Intracoastal Waterway. The two most significant surface features within the

South Area are a Former Dry Dock and the AST Tank Farm. The remainder of the South Area

Gulfco Marine Maintenance Superfund Site 3 URS Corporation
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surface consists primarily of former concrete laydown areas, concrete slabs from former Site
buildings, gravel roadways and sparsely vegetated open areas with some localized areas of denser

brush vegetation, particularly near the southeast corner of the South Area.

Some of the North Area is upland created from dredge spoil, but most of this area is considered
wetlands, as per the United States Fish and Wildlife Service (USFWS) Wetlands Inventory Map
(USFWS, 2008). This wetland area generally extends from East Union Bayou to the sduthwest,
to the Freeport Levee to the north, to Oyster Creek to the east (see Figure 1). The most
significant surface features in the North Area are two ponds (the Fresh Water Pond and the Small
Pond) and the closed former surface impoundments. The former surface impoundments and the

former parking area south of the impoundments and Marlin Avenue comprise the vast majority of

the upland area within the North Area. -

Field observations during the RI indicate that the North Area wetlands are irregularly flooded
with nearly all of the wetland area inundated by surface water that can accumulate to a depth of
one foot or more during extreme high tide conditions, storm surge events, and/or in conjunction
with surface flooding of Oyster Creek northeast of the Site. Due to a very low topographic slope
and low permeability surface sediments, the wetlands are also very poorly draining and can retain
surface water for prolonged periods after major rainfall events. Under normal tide conditions and
during periods of normal or below normal rainfall, standing water within the wetlands (outside of
the two ponds discussed below) is typically limited to a small, irregularly shaped area -
immediately north of the Fresh Water Pond and a similar area immediately south of the former
surface impoundments. Both of these areas can be completely dry, as was observed in June 2008.
As such, given the absence of any appreciable areas of perennial standing water, the wetlands are
effectively hydrologically isolated from Oyster Creek, except during intermittent, and typically

brief, flooding events.

The Fresh Water Pond is approximately 4 to 4.5 feet deep and is relatively brackish (specific
conductance of approximately 40,000 umhos/cm and salinity of approximately 25 parts per
thousand). This pond appears to be a borrow pit created by the excavation of soil and sediment as
suggested by the well-defined pond boundaries and relatively stable water levels. Water levels in

the Fresh Water Pond are not influenced by periodic extreme tidal fluctuations as the pond dikes

Gulfco Marine Maintenance Superfund Site - 4 ' URS Corporation
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‘ preclude tidal floodwaters in the wetlands from entering the pond, except for extreme storm surge

events, such as observed during Hurricane Ike in September 2008.

The Small Pond is a very shallow depression located in the eastern corner of the North Area. The
Small Pond is not influenced by daily tidal fluctuations and behaves in a manner consistent with
the surrounding wetland, i.e., becomes dry during dry weather, but retains water in response to
and following rainfall and extreme tidal events. Water in the Small Poﬁd is less brackish based
on specific conductance (approximately 14,000 umhos/cm) and salinity (approximately eight

parts per thousand) measurements.

1.3 REPORT ORGANIZATION

This Work Plan and SAP has been organized in a manner consistent with the recommendation
presented in the EPA guidance for conducting ecological risk assessments (EPA, 1997), which is
based on the EPA guidance for risk assessments and the EPA guidance for conducting RI/FS
studies under CERCLA. A discussion of the Site presented in Section 1. Section 2 presents the
Work Plan, including the Conceptual Site Model (CSM), assessment endpoints, risk questions
. and testable hypotheses, and measurement endpoints. An overview of the ecological
investigation design, including the data quality objectives established for the study, are presented
in Section 3. The Field Sampling Plan (FSP), which details the sampling types and objectives,
sampling location, timing, and frequency, sample designation, sampling equipment and
proé:edures, and sample handling, is presented in Section 4. The Quality Assurance Project Plan

(QAPP) is included as Section 5. Health and safety procedures are discussed in Section 6.

Gulfco Marine Maintenance Superfund Site 5 URS Corporation
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2.0 WORK PLAN
2.1 CONCEPTUAL SITE MODEL

Preliminary ‘CSMs for the aquatic and terrestrial ecosystems‘ were described in the SLERA.
During problem formulation, these CSMs were updated to consider the results of the
contaminants of potential ecological concern (COPEC) refinement, expanded review of potential
ecological effects of those COPECs, and the more detailed fate and transport evaluation. Updated
CSMs based on these considerations are shown on Figures 3 and 4. These CSMs are discussed

below.

The identification of potentially éomplete exposure pathways is performed to evaluate the
exposure potential as well as the risk of effects on ecosystem components. In order for an

exposure pathway to be considered complete, it must meet all of the following four criteria (EPA,
1997):

« A source of the contaminant must be present or must have been present in the past.
« A mechanism for transport of the contaminant from the source must be present.
o A potential point of contact between the receptor and the contaminant must be available.

« A route of exposure from the contact pointA to the receptor must be present.

Exposure pathways can only be considered complete if all of these criteria are met. If one or
more of the criteria are not met, there is no mechanism for exposure of the receptor to the
contaminant. Potentially complete pathways are shown in the conceptual site models for the

terrestrial and estuarine ecosystems (Figures 3 and 4, respectively).

In general, biota can be exposed to chemical stressors through direct exposure to abiotic media or
through ingestion of forage or prey that have accumulated contaminants. Expoéure routes are the
mechanisms by which a chemical may enter a receptor’s body. Possible exposure routes include
1) absorption across external body surfaces such as cell membranes, skin, integument, or cuticle
from the air, soil, water, or sediment; and 2) ingestion of food and incidental ingestion of soil, .

sediment, or water along with food. Absorption is especially important for plants and aquatic life.

Gulfco Marine Maintenance Superfund Site 6 URS Corporation
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The terrestrial ecosystem CSM (Figure 3) begins with historical releases of the COPECs from the
former surface impoundments and operations areas in the North and South Areas. Soil became
contaminated with the COPECs and contaminatefl soil was transported from its original location
to other portions of the Site via the transport mechanisms df surface runoff and airborne
suspension/deposition. The significant potential receptors (soil invertebrates) are then exposed to

soils in their original location or otherwise via direct contact or ingestion of soil. As previously

-discussed in Section 1.1, implementation of the removal action in the North Area, as well as the

nature of the disturbed habitat in the South Area and past, current, and anticipated future land use
(including restrictive covenants for only commercial/industrial land use), obviates the need for

further consideration of soil exposure pathways.

The aqugtjc ecosystem CSM (Figute 4) begins with historical releases of the COPECs from barge
cleaning operations that impacted sediment in the barge slips of the Intracoastal Waterway and
surface water and sediment in the North Area wetlands. These areas were impacted via the
primary release mechanisms of direct discharge from past qperations, surface runoff, and
particulate dust/volatile emissions. Tidal flooding and rainfall events created secondary release
mechanisms of resuspension/deposition, bioirrigation, and bioturbation, such that other areas of
surface water and sediment became contaminated. The significant potential receptors (sediment
and water-column invertebrates) are then exposed to the contaminated surface water and sediment’
in their original location or otherwise via direct contact or ingestion of surface water and
sediment. The Final SLERA (PBW, 2010a) concluded that there are no unacceptable risks to

upper trophic level receptors in any of the aquatic areas.

2.2 ASSESSMENT ENDPOINTS

Assessment endpoints are explicit expressions of the ecological resource to be protected fora
given receptor of potential concern (EPA, 1997). Assessment endpoints were identified in the
SLERA to focus the screening evaluation on sensitive and susceptible receptors rather than
attempting to evaluate risks to all potentially affected ecological receptors. As part of thé
problem formulation, these assessment endpoints were further refined. The site-specific
assessment endpoints are presented in Section 5 of the Problem Formulation and included in

Table 1 of this Work Plan.

Gulfco Marine Maintenance Superfund-Site 7 URS Corporation
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‘ 2.3 RISK QUESTIONS

Ecological risk questions are proposed regarding assessment endpoints and their response to
COPECs. These questions are used to guide the study design, evaluate the study results, and
perform the risk characterization (EPA, 1997). Risk questions are posed for the assessment
endpoints established for the BERA, as presented in the BERA problem formulation and are
listed below: |
1. Does exposure to COPECs in soil adversely affect the abundance, diversity, productivity
and function of the soil invertebrate community? — This risk question is not addressed
through this assessment but is mitigated by the préposed remedial action, as previously
discussed. ‘
2. Does exposure to COPECs in sediment and surface water adversely affect the abundance, ‘
diversity, productivity and function of the benthic invertebrate community?
3. Does exposure to COPECs in sediment and surface water advefsely affect the abundance,

diversity, productivity and function of the fish community?

24 MEASUREMENT ENDPOINTS

The definition of measurement endpoints has evolved over time to include measures of ecosystem
characteristics, life-history considerations, exposure, or other measures and is now more
accurately termed “measures of effect” (EPA, 1998). The EPA has ‘est‘éblished three categories of

measures:

(1) Measures of effect — Measureable changes in an attribute of an assessment endpoint or its
surrogate in response to a stressor to which it is exposed (formerly measurement

endpoints);

(2) Measures of exposure — Measures of stressor existence and movement in the environment
s

and their contact or co-occurrence with the assessment endpoint; and

(3) Measures of ecosystem and receptor characteristics — Méeasures of ecosystem
characteristics that influence the behavior and location of entities selected as the
assessment endpoint, the distribution of a stressor, and life-history characteristics of the
assessment endpoint or its surrogate that may affect exposure or response to the stressor.

‘ |
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Measures of effect and measures of exposure will be used as the measurement endpoints to
determine if adverse impacts are potentially occurring to the chosen assessment endpoints. The
measure of exposure will be analytical measurements of the COPECs in sediment (bulk and pore
water) and surface water samples. The measure of effect will be laboratory toxicity testing of
Site samples of bulk sediment and surface water compared to laboratory control samplés. Table 1
presents the guilds and their representative receptors, the BERA assessment endpoints, the
ecological risk questions and testable hypotheses, the measurement endpoints, and the proposed

toxicity tests.

2.5 UNCERTAINTIES AND ASSUMPTIONS

Risk assessments are designed to evaluate uncertainty, which is used to develop an investigation

program that will result in the greatest decrease in uncertainty. The principal uncertainties

_ inherent in all risk assessments are identified by the EPA as variability, uncertainty of the true

value (i.e., measurement error), and data gaps (EPA, 1998). Throughout the risk assessment
ﬁrocess, iterative steps are taken to reduce the uncertainty of the assessment, primarily through '
the collection of additional data until sufficient evidence has been collected that the inherent
uncertainty is reduced to an acceptable level. The approach used in this risk assessment reduces
uncertainty by focusing the investigation goals on the specific pathways and receptors identified

in the Problerh Formulation.

2.5.1 Uncertainties in the Conceptual Site Model

The conceptual model prepared for a site can be the source of significant uncertainty in a risk
assessment due to a variety of factors, including lack of knowledge ébout ecosystem functions, a
poor understanding of temporal and spatial parameter interaction, omission of stressors, or
neglecting secondary effects (EPA, 1998). The uncertainties in the conceptual model pfepared
for the BERA have been reduced through the consideration of alternate models that account for a

multitude of variables present at the Site.

2.5.2 Uncertainties in the Field Study

Sources of uncertainty in the field study are related to the accuracy of test measurements, the

appropriateness of media, sampling, and testing protocols, and the proper selection of sampling
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June 22,2010 . Final BERA Work Plan and SAP

locations. Through strict adherence to the guidelines put forth in the Sampling and Analysis plan,
' unceﬁainty associated with the results of the field study will be sufficiently reduced such that the

data is legally and scientifically defensible. Measures implemented to ensure this level of data

quality include adherence to quality assurance guidelines designed to meet the project DQOs,
inclusion of sampling and analysis methods that are well established and accepted in risk
assessments, performance of the investigation by appropriately skilled project staff, and multiple
checks on data quality prior to use in the risk assessment (i.e., third-party data validation, peer
review). The data generatéd by the field study will represent the Site conditions during a specific
time period and does not conSi_der changes in COPEC concentrations, bioavailability, or COPEC

sequestration due to temporal effects.

2.5.3 Assumptions

The principal assumption of the field study is that the lines of evidence generated by the field
study will be sufficient to satisfy the assessment endpoints and that the data will be an adequate
indicator of toxiéity associated with COPECs present in the Site sediments. The uncertainty
related to these assumptions is based on several faétors, including the limitations of the test
. protocols in identifying effects caused by specific COPECs, toxicity effects due to
environmentally modified or biotransformed compounds, and other variables that are not

understood using currently available technology.
Other assumptions include:

« The results of the toxicity testing will be indicative of the effects of the COPECs;

o The pore water analytical results are representative of bioavailability;

o Bulk sediment analytical results coupled with TOC and AVS/SEM analyses are
representative of bioavailability; and

» Differences in results between reference samples and target samples are a result of

differences in chemical concentrations or bioavailability in the media.

Gulfco Marine Maintenance Superfund Site 10 URS Corporation
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/

30  STUDY DESIGN

This section discusses the BERA study design. The study design involves selecting compounds,

media, and organisms to be analyzed at the target and reference stations.

3.1 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) were established for the BERA through the Problem

Formulation steps, which used the conceptual model to identify the assessment endpoints and risk

- questions identified in- Table 1.

As noted in Section 1.0, the overall objective to be addressed by the BERA is to evaluate the
specific contaminants, pathways, and receptors identified in the SLERA as warranting additional
mvestigation. DQOs are based on the proposed end uses of data generated from sampling and

analytical activities. DQOs are qualitative and quantitative statements that outline the decision-

- making process and specify the data ;’equired. DQOs are typically developed through a seven-

step process (EPA, 2006). However, the DQO development process for ecological risk
assessments is constrained by several factors, including the lack of specific criteria for ecological
endpoints, the potential for multiple endpoints, and the use of weight-of-evidence evaluations of
different measurement types (e.g., contaminant concentrations, bioassay tests). Given these
limitations, the steps of the DQO process have been completed in a manner to produce qualitative

and quantitative statements to develop an appropriate study design to address the needs of the

'BERA while still following the 7 steps of the DQO process.

3.2 STATE THE PROBLEM

As noted in Section 1.0, the overall objective to be addressed by the BERA is to evaluate the
specific contaminants, pathways, and receptors identified in the SLERA as warranting additional
investigation. The objective of this Work Plan and SAP is to document the decisions and
evaluations made during the Final BERA Problem Formulation and to identify the additional

investigation activities needed to complete the evaluation of ecological risks.

* The CSM presented in Section 2.1 of this Work Plan presents the primary release mechanisms,

the secondary sources, the secondary release mechanisms, the exposure mediums, the potential
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receptors, and the potential exposure pathways to be investigated. The CSM allows for planning

to achieve the goals of the study by focusing the investigation.

The planning team members or stakeholders involved in the planning and execution of this SAP
include decision makers (e.g., regulating agencies), the responsible parties, as well as those -
responsible for execution of the project (the contractors). Other people and organizations also
may have concerns regarding how the BERA sampling investigation is uitimately executed. In
such instances, the decision makers will represent these respective parties and consult with them

regarding their concerns and issues.

=Sample collection, toxicity testing, analysis, and data validation following receipt of EPA

\ approval of the Final BERA Work Plan and SAP and is scheduled to be completed in sixty (60)

calendar days.

3.3 IDENTIFY THE GOALS OF THE STUDY

These objectives lead to the following three questions or goals of the study.

1. Does exposure to COPECs in soil adversely affect the abundance, diversity,
productivity, and function of the soil invertebrate community?

2. Does exposure to COPECs in sediment and surface water adversely affect the
abundance, diversity, productivity and function of the benthic invertebrate
community?

3. Does exposure to COPECs in sediment and surface water adversely affect the

abundance, diversity, productivity and function of the fish community?

3.4 IDENTIFY INFORMATION INPUTS

To address the BERA objectives, an investigation program has been developed to use multiple
lines of evidence including sediment toxicity testing, surface water toxicity testing, measures of -

COPEC bioavailability, and COPEC concentration data.

The investigation program includes bioassays of invertebrates coupled with chemical analyses of

soil, sediment, pore water, and surface water. The bioassays, chemical analyses, and .
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determination of COPEC bioavailability represent three lines of evidence which will be used to
support the conclusions of the BERA. The analyses have been selected to incorporate the media,
pathways, and COPECs relevant to the assessment endpoints. Sampling, analysis, and data
evaluation protocols have been selected to ensure that the data collected is scientifically
defensible and applicable to the BERA objectives. Columbia Analytical Services (CAS) has been
selected as the analytical laboratory of choice based upon their experience and expertise in
analyzing samples in a marine environment, including acid volatile sulfides/simultaneously
extracted metals (AVS/SEM). (See Statement of Qualiﬁcations‘ presented as Appendix A.)

\
Samples of bulk sediment and soil for chemical analyses and bioassays, and pore water samples
collected for chemical analyses, will be co-located and collected concurrently. Sample station
locations have been selected based on COPEC concentrations along a gradient as shown on Table

2. Proposed sampling locations are provided on Figures 5 through 9, and the selection rationale

.provided in Section 3.5. It should be noted that collection of the amount of pore water required

for PAH and pesticide analysis (minimum 2 liters [L] and preferably 4 L) may be difficult.

Smaller sample size will result in increased detection limits.

34.1 Bioassays

Toxicity analyses will be performed on soils, wetland and estuarine sediments, and estuarine
surface water using standard bioassay techniques. The goal 6f the bioassays will be to
quantitatively assess ecological and biological impacts related to the COPECs found in soil,
sediment, and surface water at the Site. Sediment bioassay tests will be performed using
invertebrates which are intimately associated with soils and sediments due to their burrowing
activity or consumption of particulates. Sediment samples collected for bioassay analyses will be
co-located and collected concurrently with sediment samples and sediment poré water collected
for chemical analyses to ensure correlation among the data. Soil samples will be co-located and
collected concurrently with soil collected for chemical analysis. Reference samples will be
collected from un—impactéd areas to serve as controls for the bioassay analyses. Chronic
bioassays utilizing both amphipods and polychaetes have been‘sclected for the sediment and
earthworms for the soil. The 28-day chronic bioassay using the amphipod Leptocheirus
plumulosus and the 28-day chronic bioassay using the polychaete Neanthes arenaceodentata have

been selected as the most appropriate method for evaluating the sediment toxicity at the Site. The
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28-Day chronic bioassay using the earthworm (Fisenia fetida) has been selected as the most

appropriate method for evaluating soil toxicity at the site.

Leptocheirus plumulosus was selected because this species is representative of the common
anthropods found in Texas gulf coast bay systems, and because long-term bioassay information is
available. The Leptocheirus bioassay tésts will use growth, mortality, and réproduction as
measurement endpoints. Neanthes arenaceodentata were selected because they burrow and
ingest sediment which represents significant exposure potential, and they represent one of the
most abundant groups of benthic organisms found on the Texas gulf coast. The growth endpoint
will be used for this study, with mortality data used only to assist in growth calculations. Both
test organisms are sensitive to the Site COPECs, tolerant to a wide range of sediment and salinity

conditions, and have been used extensively in bioassay tests.

The sampling depth for sediment will be the top 6 inches. The zone of exposure is relevant to the
natural burrowing habits of this type of organism. There are many species within the Genus
Neanthes. Burrow depth of the worm can vary by speéies, location, sediment type, and
conditions, but repofted depths are generally in the range of 3 to 8 inches (8 to 20 cm). Neanthes
lighti occupy Y-shaped burrows extending 5-8 inches (1 2.7-20.3 cm) into sediment, although the
worms have been found as deep as 18 inches (45.7 cm) in areas with dropping water levels
(Smith, 1953). Hines and Comptois (1985) reported that individuals of Neanthes scuccinea
occurred primarily deeper than 2 inches (5 cm), with peék abundance between 3.9-5.9 inches (10-
15 cm). According to Sayama and Kurihara (1983), Neanthes japonica live in U-shaped burrows

having a depth of 3.1 to 3.9 inches (8 to 10 cm).

Surface water toxicity at the Site will be evaluated through the use of a 7-day chronic bioassay
analysis that measures survival and growth of Mysidopsis bahia. This bioassay was selected
based on the appropriateness of the organiém for site conditions and the sensitivity of the
organism to the COPEC, copper. Mysidopsis bahia is more susceptible to exposure to COPECs

than fish. Assessing for this receptor is therefore also protective for fish.

Test procedures for the bioassay analyses discussed in this section are provided in Appendix B.
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3.4.2 Chemical Analysis

Sediment chemical analysis

Sediments collected as part of the BERA investigation will be analyzed for Site COPECs, grain
size, AVS/SEM, and Total Organic Carbon (TOC). According to the EPA guidance document
Contaminated Sediment Remediation Guidance for Hazardous Waste Sites (EPA, 2005a)
concentrations of bulk (total dry weight basis) metals in sediment alone are typically not gdod
measures of metal toxicity. The toxicity of metals can be estimated based on the bioavailable
metal fraction, which can be measured in pore water and/or predicted based on the relative
sediment concentrations of AVS/SEM and TOC. Both AVS and TOC are cai)able of
sequestering and immobilizing a rahge of metals in sediment. AVS/SEM analysis will not be
performed at Intracoastal Waterway sampling locations since no metal concentrations in
Intracoastal Waterway sediments resulted in HQs greater than one. TOC will be measured at all

sediment sample locations.

Soil chemical analysis

Soils from the North Area will be analyzed for site COPECs and TOC. Table 2 lists the COPECs

and analysis.

Sediment pore water analysis

Sediment pore water will be analyzed for the COPECs indicated on Table 2 and will correspond
to the COPEC:s of interest.

Sediment physical properties analysis

The physical properties of Site sediments were evaluated as part of the RI/FS investigation
conducted in 2006. The findings of the RI/FS (report pending) indicate consistent sediment grain
size distribution throughout the investigation area. However, grain size will be evaluated at all

sediment locations where AVS/SEM analysis is to be conducted.

Surface water analysis

Surface water samples will be analyzed for metals and total acrolein using EPA methods

6010/6020 and 8260, respectively as indicated on Tables 2.
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3.4.3 Field Measurements

The following water quality parameters will be measured with a muiti-probe sonde at all surface
water and sediment sampling locations:

* pH;

¢ conductivity;

e temperature;

¢ salinity; and

« dissolved oxygen.

Field measurements of the redox potential (Eh) of sediments will be measured with a portable
pH/Eh meter. In addition, field observations of the sediment will be documented, including the
sediment texture and consistency; color; presence of biota or debris; and changes in sediment

characteristics with depth.
3.5 DEFINE THE BOUNDARIES OF THE STUDY

During the problem formulation step, hazard quotients greater than one for soil invertebrates were
calculated for two organic conipounds at soil sample location SB-204 in the North Area. The
COPECs 4,4’-DDT and Aroclor-1254 had hazard quotients of 9 and 3, respectively, in a sample

from this location. This sample location is located south of the former surface impoundments.

Sample locations, rationale, and analytical parameters are presented in Table 2. These locations
were selected based upon the results of the Final SLERA (PBW, 2010a) and will serve to address

the questions presented in Section 3.3.

Target COPECs selected for the field study were chosen based on the results of the Final BERA
Problem Formulation (URS, 2010), which identified the COPECs most likely to cause ecological
degradation. Locations represent a cross section of target COPECs and geographic settings
across the areas. Sample locations were based ona gradient of COPEC concentrations. Table 2
summarizes the proposed sample locations and analyses. Reference sample locations were
s.electcd to be representative of un-impacted Site conditions. ' Specific sa‘mple locations and

rationale for selection are presented in Section 4.2 and summarized on Table 2.
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3.6 DEVELOP THE ANALYTICAL APPROACH '

The chemical concentration data will be evaluated against the toxicity endpoint findings. The
bioassay information will be evaluated against relevant ecological endpoints such as mortality -
and growth. The data will be evaluated to see if there is a correlation between chemical ’
concentration and ecological endpoints. The chemical concentrations and ecological endpoints of
the study data will be evaluated against the background/reference locations to determine if there
is a difference between those locations and an influence of site related contaminants. If the site-
related contaminants show persistent toxicity to the invertebrates indicating a significant risk to

the community, then the risk managers would evaluate the practicability of Remedial Actions.

Data generated during the site investigation and analysis phase of the BERA will be used to
characterize risk in relationship to the assessment endpoints established in the Problem
Formulation. Risks to the assessment endpoints will be determined using a lines-of-evidence
approach as described in Guidelines for Ecological Risk Assessment (EPA, 1998). During this
process, each factor will be carefully examined and evaluated for its importance in characterizing
risk assessment endpoints. This approach to risk analysis will rely on quantitative methods of
evaluating the measures estéblished for the investigation, including statistical analysis and

comparison of data to media toxicity benchmark values.

Bioassay tests will be performed by an experienced and accredited laboratory with appropriate
replicates and quality control measures to ensure strong statistical reliability and accuracy of test .
results. Quality control measures will be documented and later included as an appendix to the
BERA. Bioassay test results will be compared to the results obtained from reference samples
collected from the same media near the Site. Bioassay results will also be compared to laboratory
control samples. The performance of the reference sample bioassays will be used as a control
measure to distinguish between toxicological effects likely caused by Site COPECs or
toxicological effects resulting from environmental factors (naturally occurring site conditions or
laboratory environment). Following validation of the bioassay results and incorporation of
reference sample impacts, bioassay data will be evaluated against other applicable lines of
evidence, such as bioavailability and concurrently measured COPEC concentrations, to derive

statements that are appropriate to address the assessment endpoints.
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Chemical analysis of interstitial water and bulk sediment, as well as TOC and AVS/SEM, will be
evaluated using established techniques (e.g., equilibrfum partitioning) to determine the site-
specific bioavailability of Site COPECs. The bioavailability characteristics of the COPECs will
be further refined through the use of a literature search to ensure they are applied appropriately. v
COPEC bioavailability will be incorporated into the overall assessment of the investigation

results and conclusions of risk characterization later in the BERA.

COPEC concentrations in environmental media (i.e., surface water, sediment) will be used to
correlate bioassay and bioavailability results to toxicological effects, or lack thereof, of specific
COPECs. Concentration data will be used to establish hazard quotient values necessary to

evaluate ecological risk at the Site.

3.7 SPECIFY ACCEPTANCE CRITERIA AND TOLERABLE LIMITS ON DECISION
ERROR
The objecﬁve of this step is to specify the quantitative limits that will be used with the decision
rule discussed in Section 6.0. These ;:riteria will identify potential error in the decision-making
process and the means by which error will be' minimized to acceptable levels. The three steps of
the process are as follows:
1. Identify types of decision errors and associated impacts;
2. Identify ways to minimize error; and

3. Identify how error will be quantified and assessed.

3.7.1 Types of Decision Errors
There are two types of decision errors: Type I (false rejection of the null hypothesis) and Type I

(false acceptance of the null hypothesis).

e Type I False Rejection - This error is the belief that for the P* percentile there is no

increase in adverse effect between the concentration and the control when in reality the
P" percentile does have an adverse effect. The consequence of this t}"pe of error is that
adverse effects are present at the site. In other words, a site is concluded to be clean
when in reality it‘ remains contaminated. »

o Type Il, False Acceptance - This error is the belief for the P" percentile there is increase

in an adverse effect between the concentration and the control, when in reality the P"

percentile is less than or equal to the control. The consequence of this type of error is
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that resources may be spent unnecessarily to further remediate a site. In other words, a

site is concluded to be contaminated when in reality it is clean.

The consequences of such errors depend upon the null hypothesis used when assessing the sites in
question. The primary purpose for sampling (i.e., the working hypothesis) is to determine if there
is an adverse effect between the concentration and the control. Table 3 shows how these errors

relate to statistical level of confidence.and power.

A No-Observed-Adverse Effect Level (NOAEL) is the highest exposure level at which no
statistically or biologically significant increases are seen in the frequency or severity of adverse
effect beﬁveen the exposed population and its appropriate control population. In an experiment
with several NOAELSs, the NOAEL is the highest experimentally determined concentration
without a statistically or biologically significant adverse effect. In cases in which a NOAEL has
not been demonstrated experimentally, the term Lowest-observed-adverse-effect level (LOAEL)
is used. The LOAEL is the lowest concentration tested. For this project, the Type 1 error of this
hypothesis, o less than 0.05. Therefore, the null hypotheses, there is no increase in the adverse

effect between the concentration and control would be rejected if the P value is less than 0.05.

Table 3. Summary of Potential Decision Errors

Site Is Contaminate Correct Type I Error
Probability>1 - a= False Rejection
Level of Confidence Probability < o
Site Is Not Type II Error - Correct
Contaminated False Acceptance Probability>1-pB=
Probability < Power
3.7.1.1 Minimization of Error

Error is minimized through sample size calculations and the development and implementation of
a comprehensive SAP and QAPP. The inputs to the sampling design are set so as to minimize the

Type I and Type II decision errors. The SAP and QAPP will be used to provide the foundation

“for generating quality data with which sound decisions can be made.
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' In addition to the SAP and QAPP, all analytical data generated will undergo a rigorous review.

The review will include, but not be limited to, a validation program.

3.7.2 Non-Random Sampling
Samples will be selected on the basis of knowledge of the site or non-random sampling. For this

. program, sample locations will be selected on a gradient. The location of the highest

concentration of a contaminant will be selected, sampled and analyzed for all COPECs. Then a
mid-concentration location will be selected, sampled-and analyzed for all COPECs. Finally, a
low-concentration location will be selected, sampled and analyzed for all COPECs. In this

manner, a 'gradient will be developed for all COPECs.

Statistical methods may be used to calculate the minimum number of samples needed to estimate
the UTL based on predefined values for the Type Tand Type II decision errors and the desired
percentile. The working hypothesis is set up so that the consequences of a Type I error are more
serious than a Type II error because the consequences of the Type I error are that action is not
taken when it should be. Therefore, more stringent limits are placed on the Type I error rate (o),
while less stringént limits are placed on the Type II error rate (). Althougii B is not directly used
in the sample size equation (see Section 7.3), it'can be minimized by increasing the percentile, P.
For these sarﬁple size calculations, a 95% level of confidence (0=5%) and 90" percentile are used

typically used to minimize each type of error. These parameter values are reasonable based on

the EPA Soil Screening Guidance User’s Guide.

3.7.3 Sampling and Analysis Plan
The objective of this sampling is to develop a gradient of each COPEC with full coverage of the

site and to develop toxicity impacts for each COPEC across the site.

3.7.4 Data Validation

All analytical data will be validated. The validation will be conducted in accordance with the
SAP. '

3.8 DEVELOP THE PLAN FOR OBTAINING DATA

This BERA Work Plan and SAP present the plan for obtaining data.
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4.0 - FIELD SAMPLING PLAN

4.1 SAMPLING TYPES AND OBJECTIVES

4.1.1 Soil Sampling

Soil sample stations were selected based on investigatipn requirements and the rationale
presented in Section 3. A sample station map will be developed and the sample station
coordinates will be determined before sampling is initiated. Soil samples collected from each
location for chemical analysis and toxicity testing will be collected at the same time (concurrent

and co-located) and at the same depth interval.

Samples will be collected no deeper than two feet. The sample will be collected using a hand-
auger and will be placed in a stainless steel bowl for homogenization. Aliquots of the sample will
be removed from the bowl and placed in pre-cleaned labeled sample jars. Equipment used for
sgmple collection, sub-sampling, and sample mixing (i.e., spoons, knives, scoops) will be

stainless steel or Teflon®.

4.1.2 Sediment Sampling

Sediment sample stations were selected based on investigation requirements and the rationale
presented in Section 3.4. A sample station map will be developed and the sample station
coordinates will be determined before sampling is initiated. Sediment samples collected from
each location for chemical analysis, pore water extraction, and toxicity testing will be collected at

the same time (concurrent and co-located) and at the same depth interval.

Sampling will be conducted from a boat, skiff, on foot, or other appropriate sampling platform as
conditions indicate. S.ampling in areas inaccessible by watercraft will be conducted by wading to
the sample stations. A differential GPS receiver with sub-meter accuracy will be used to locate
the stations and record actual coordinates, as detailed in Section 4.2. Sample station information,
sample depth, and all other pertinent observations made during the study will be recorded on field
data sheets. The following sections describe the basic sediment sampling procedures for the

various techniques to be employed during the investigation.
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Marsh and Wetland Sediment

Sediment will be collected from the intertidal marsh by approaching the. sample site on foot, .
being careful not to impact the area to be sampled. The sample will be collected using a stainless
steel scoop or spoon, and will be placed in a stainless steel bowl for homogenization. Aliquots of
the. sample will be removed from the bowl and placed in pre-cleaned labeled sample jars.
Equipment used for sample collection, sub-sampling, and sample mixing (i.e., spoons,‘ knives,
scoops) will be stainless steel or Teflon®. Sediment samples collected for AVS/SEM analysis
will be collected separately from the other samples (but at the same depth) and transported in a
manner specified by the laboratory to reduce the likelihood of exposure to atmospheric

conditions.

Intracoastal Waterway Sediment

Soft surficial sediment samples will be collected using an Ekman grab (or equivalent). The jaws
of the sampler will be locked open and the sampler will be lowered to the bottom on a cable or
attached to a stainless steei pole. To prevent forward wake, the sampler will not be lowered faster
than 0.3 m/sec as it nears the bottom. The sampler will be retrieved slowly to ensure proper jaw
closure. The retrieved sampler will be lowered into a clean tub or tray, and secured in an upright
position to prevent sediment movement. Collection of sediments using an Ekman or Ponar Grab
device is also described in SOP-BESI-101 preyiously provided in the RI/FS Field Sampling Plan
(PBW, 2006b). '

A sediment sample will be acceptable if its depth is greater than 6 inches and the surface is
relatively flat and undisturbed. If a sample is not acceptable it will be set aside (do not dump
ovérboard), and a second sample will be collected. Unacceptable samples will be discharged

overboard after an acceptable sample is collected.

Prior to removing sediments from the sampler, overlying water will be drained by gently tilting it.
Care will be taken so that fine sediments are not decanted. A 0 to 6-inch sub-sample will be
collected from the top of the closed sampler using a pre-cleaned spoon, scoop, or core tube. A
Sediment will be removed using pre-cleaned spoons and composited in pre-cleaned stainless steel
bowls. Only the sediment from the center of the grab sampler (i.e., no sediment touching the
walls of the sampler) will be used. Equipment used for sample collection, sub-sampling, and

sample mixing (i.e., spoons, knives, scoops) will be stainless steel or Teflon®. Sediment samples

'
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collected for AVS/SEM analysis will be collected and transported in a manner specified by the

laboratory to reduce the likelihood of exposure to atmospheric conditions.

Core Sampler

Samples of stiff sediment samples from the Intracoastal Waterway, Fresh Water Pond, and/or
Small Pond may be collected using a piston-coring device if the grab sampler is not effective at
collecting a representative sample. The coring device consists of a 3-inch diameter polycarbonate
core tube attached to the end of an aluminum pole. The coring device will be manually driven
into the sediment until firm resistance is detected. In the event that.a single core does not provide
the volume of material required by the analytical laboratory (approximately 1 liter), additional
cores will be collected at that station to provide the required sediment. All cores samples frém

the same station will be combined and homogenized before aliquots are removed.

Sediment from 0-6 inches will be extruded into a stainless steel bowl and will be homogenized

and placed in containers for other analyses.

The empty sampler (Ekman or core) will be rinsed and decontaminated following the procedures

presented in Section 5.11. The sampler and associated equipment will be decontaminated before
use, and between sample sites. In addition, the sampler will be rinsed with Site water before

samples are collected.

4.1.3 Pore Water Sampling

Sediment pore water samples will be co-located with bulk sediment sample stations and will be
collected concurrently with bulk sediment samples. Sediment samples collected for pore water
analyses will be collected using a piston corer (SOP-BESI-102, RI/FS Field Sampling Plan,
PBW, 2006b). Several 2 to 3 ft long core tubes will be collected at each station and the top six
inches of sediment will be used for processing. Sediment samples will be kept in tl\le core tube
after sampling, capped, and transported to the processing area without disturbing the sediment.
Processing will consist of centrifuging aliquots of the sediment samples until the pore water is
separated from the sediment. The pore water is removed using a syringe and then filtered into a

standard sample container. Due to the difficulty associated with pore water extraction and the
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limited volume of pore water generated, some detection limits may be elevated due to limited

sample volumes.

4.1.4  Surface Water Sampling

Surface water samples will be collected from one location north of the wetlands north of Marlin
Avenue. The surface water sample will be collected from the water surface using a bailer, dip
sampler or other discrete depth sampling equipment. Surface water sampling will be conducted
in accordance with the SOP provided in the RI/FS Field Sampling Plan (SOP 10, Water Quality
Sampling, PBW, 2006b). ‘ :

4.2. SAMPLING LOCATIONS, TIMING, AND FREQUENCY

Proposed sampling locations are presented on Figures 5 through 9, and summarized on Table 2.

The sample locations and rationales for selection are also presented on Table 2.

Locating Proposed Sampling Stations

Sample stations will bbe located in the field using the coordinates extrapolated from proposed
sample locations on the Site maps. A GPS receiver will-be used to locate the proposed sampling
sites in the field. The GPS unit will utilize real-time corrections to achieve the Horizontal
coordinates with sub-meter accuracy. Accuracy of the sample locations is important to mapping
analytical results, so a relatively high degree of confidence is needed as to where each sample is
collected, and if needed, the sample location can be reacquired for future efforts. The desired
coordinates will be programmed into the GPS and the receiver can then guide the user to the
desired coordinates. However, the proposed sampling locations may be modified in the field *
based on field conditions and professional judgment. If samples are collected from a sampling
vessel, the sampling vessel will be secured at the station using a minimum of two anchors (one
placed off the bow and one placed off the stern) to ensure the effects of crosswinds and/or tides

are minimized.
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Sampling Frequency and Timin

The investigation is planned as a one-time sampling event that will not require additional routine
sampliﬁg events. The sampling event will be conducted within a reasonable timeframe following
approval of the applicable project documents. Depending on the specific analytical methods
chosen for the investigation, seasonal influences on bioavailability may be factored into the

timing of the sampling event.

There is a sixty (60) calendar day schedule for sample collection, toxicity testing, analysis, and

data validation.
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43 SAMPLE DESIGNATION

The station and sample numbering system for the broject has been designed to uniquely identify
each sampling station and sample. This numbering systerﬁ consists of the sample location
identifier, depth (if applicable), and QA/QC identifier (if applicable). Sample locations will
typica]ly correspond to previous sampling locations that indicated an exceedance d_uring. the

SLERA.

Sample locations will be designated by the investigation identifier “E” for “ecological risk
assessment”, followed by a Site location identifier i.e., “W” for wetland, followed by the sample
type, i.e., SED, followed by the locations number (1, 2, 3...). Depth intervals in feet below grade
will be assigned to sediment samples to designate the vertical sample location. Pore water
samples will have the identifier “PW” appended to the sample ID. As an example, a sediment
sample collected from O to 6 inches deep in the Intracoastal Waterway at sample station No. 1

will be designated as follows:
Sample ID: EIWSEDO1 (0-6) (sample IDs listed on Table 2)

A sample of pore water collected at this location would be assigned a sample ID of
“EIWSEDOIPW”.

Field quality control samples such as matrix spikes and matrix spike duplicates and field

duplicates, which are detailed in the QAPP, will be designated with the primary sample

identification and a quality control suffix as noted below.

Quality Control Suffix Descl:iption Sample Frequency
MS/MSD Matrix spike/duplicate 1 per 20 samples per media
FD Field duplicate ‘ 1 per 20 samples per media
EB Equipment rinsate blank. 1 per day/team ‘
FB Field blank " 1 per day/team
Gulfco Marine Maintenance Superfund Site 26 URS Corporation
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To prevent misidentification of samples, labels will be affixed to each sample container.
Information will be written on the label with a permanent marker. The labels will be sufficiently

durable to remain legible even when wet and will contain the following information:

+ Project identification number;

»  Sampling station identification name;

« Name or initials of collector;

« Date and time of collection;

o Analysis required (if space on label allows); and

« Preservative inside bottle, if applicable.
44 SAMPLING EQUIPMENT AND PROCEDURES

44.1 Field Data, Equipment, and Instrument Calibration

t

Field data will primarily be direct observations, hand measurements, and direct-readings from
field meters. These data will be tabulated and included in project reports or submittals, as

appropriate; Appropriate field forms will be used to record field data collection activities.

Samples will be collected following the sampling procedures documented in this FSP. The
equipment used to collect samples, time of sample collection, sample description, volume and
number of containers, and preservatives added (if applicable) will be recorded on the appropriate

field forms.

All field monitoring equipment will be calibrated at the beginning of each day before sample
collection and when in use, if necessary. For each meter, recalibration requirements will be based

on the manufacturer’s guidelines and appropriate SOPs.

A Chain-of-Custody document will be initiated for the sémples, and the appropriate information

will be recorded on both the field-log sheet and chain document, as detailed in Section 5.4.

4.5 SAMPLE HANDLING

Samples will be preserved as indicated in Section 5 (QAPP), and stored, as necessary, on ice until

shipped to the laboratory for analysis. To meet sample holding times, the samples will be packed
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in coolers and shipped as soon after collection as practical. Sample volumes, preservative, and

holdihg time requirements are summarized on Table 3.

Samples will be placed in shipping coolers containing bagged, cubed ice immediately following
collection. The samples will be grouped in the shipping cooler by the order in which the samples
are collected. Samples to CAS will be shipped to the laboratory via an overnight courier service,
generally on the day they are collected. The only exceptions to this procedure will be for samples
collected after the courier service has picked up the shipment for the day and samples collected
on a Sunday or holiday. In these instances, the samples will be shipped on the next business day.
Speciﬁc protocols are included in PBW SOP-6: Sample Custody, Packaging and Shipment
provided in the RI/FS Field Sampling Plan (PBW, 2006b). Samples to PBS&J may be transported

directly to the lab or shipped via an overnight courier service, as described above.

Evidence of collection, shipment, and laboratory receipt must be documented on a Chain-of-
Custody record by the signature of the individuals collecting, shipping and receiving each sample.

A sample is considered in custody if it is:

» Ina person's actual possession;
o In view, after being in physical possession;
« Sealed so that no one can tamper with it, after having been in physical custody; and/or

o Ina secured area restricted to authorized personnel.

Chain-of-Custody Records will be used, by all personnel, to record the collection and shipment of
all samples. The Chain-of-Custody Record may specify the analyses to be performed and should

contain at least the following information:

+ Name and address of originating location of samples;

« Name of laboratory where samples are sent;

« Any pertinent directions/instructions to laboratory;

« Sample type (e.g., aqueous);

» Listing of all sample bottles, size, identification, collection date and time, and
preservative, if any, and type of analysis to be performed by the laboratory;

o Sample ID;
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‘ » Date and time of sample collection; and

« Signature of collector as relinquishing, with date/time.
The Chain-of-Custody procedure will be as follows:

The field technician collecting the sample shall be responsible for initiating the Chain-of-Custody
Record. The names of all members of the sampling team will be listed on the Chain-of-Custody

Record. Samples can be grouped for shipment on a common form.

Each time responsibility for custody of the samples changes, the receiving and relinquishing

custodians will sign the record and note the date and time.

1) The Chain-of-Custody Record shall be sealed in a watertight container, placed in the
shipping container, and the shipping container sealed prior to giving it to the carrier.
The carrier waybill shall serve as an extension of the Chain-of-Clistody Record
between the final field custodian and receipt in the laboratory. The commercial

‘ carrier is not considered part of the COC chain and is not required to sign the COC.

2) Upon receipt in the laboratory, a designated individual shall open the shipping
containers, measure and record cooler temperature, compare the contents with the,
Chain-of-Custody Record, and sign and date the record. Any discrepancies shall be
noted on the Chain-of-Custody Record.

5) If discrepancies occur, the samples in question shall be segregated from normal

sample storage and the project manager will be notified for clarification.

6) Chain-of-Custody Records, including waybills, if any, shall be maintained as part of

the project records.
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4.6 SAMPLE ANALYSIS

4.6.1 Proposed Laboratories

Bioassay

PBS&J

888 West Sam Houston Parkway South
Suite 110

Houston, TX 77042-1917
713-977-1500

Chemical Analysis

Columbia Analytical Services
1317 South 13" Avenue
Kelso, Washington 98626
360-577-7222 :

Final BERA Work Plan and SAP

-The laboratories chosen to provide analytical services for the BERA were selected based on

historical performance and areas of technical expertise related to ecological risk assessments.

SOPs for test methods provided by the bioassay laboratory arevprovided in Appendix B. A

Statement of Qualifications and Quality Assurance/Quality Control Manual for PBS&J and CAS

are provided in Appendix C.

4.6.2 Chemistry Analysis Methods

Chemistry analyses will be conducted according to established EPA or ASTM methods. The

analytical methods selected for use during this investigation are presented in Table 4 and listed *

below:

» Metals - EPA Method 6010/6020
« PAHs and hexachlorobenzene — EPA Method 8270C
»  Organochlorine Pesticides — EPA Method 8081

« PCBs - EPA Method 8082
« TOC — SW846 Method 9060

» AVS/SEM — EPA Draft Analytical Method EPA/821/R-91/100

o GrainSize - ASTM D422

Gulfco Marine Maintenance Superfund Site
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4.63 Toxicity Testing Methods

Bioassay tests were selected based on the appropriateness of the test organism relative to the
physical characteristics of the Site (salinity, sediment grain size, etc.) and sensitivity to the Site
COPECs. The specific species were selected because of their interaction with sediment
(burrowing and ingestion), they are representative of one of the most abundant groups of benthic
organisms f(;und in Texas bays (polychaetes), they represent one of the most abundant groups of
crustaceans found in Texas bays (amphipods), and they have been used exteﬁsively in similar
ecological assessments. Toxicity tests selected for use in the ecological risk assessment are
provided on Table 4 and listed below. The test procedures for bioassay tests are provided in the

SOPS included in Appendix B.

Sediment

«  28d chronic (growth, survival, reproduction) bioassay using Leptocheirus plumulosus;
and

»  28d chronic (growth and survival) bioassay using Neanthes arenaceodentata.

Surface water

o 7d chronic (growth and-survival) bioassay using Mysidopsis bahia.

1]
(]
=

« 28 day chronic (growth and survival) bioassay using Eisenia fetida.

4.7 CONTINGENCIES

This section describes contingency procedures to be used if a portion (or portions) of the steps
described in this Work Plan cannot be performéd. Contingency planning includes informing the
EPA of problems encountered and alternate actions being considered. The EPA will also be
notified of other problems that may be encountered during sample collection and transport, such

as sample loss or container breakage.
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. The type of contingency procedures required (e.g., departures or deviations) will be recorded on

field sheets. EPA will be informed of all deviations, considered one-time occurrences, as soon as

is practical.
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5.0 QUALITY ASSURANCE PROJECT PLAN

5.1 PROJECT DESCRIPTION

This QAPP has been prepared for the BERA at the Gulfco Marine Maintenance Site. The BERA
Work Plan that includes this QAPP describes the project background and investigation objectives,
including the site description and history, the project objectives, and the safnple network design
and rationale. The FSP describes procedures to be implemented in the field. Investigation
specific procedures and protocols for sample collection, chain-of-custody, sample handling,
sample analysis, and report preparation are included in this QAPP or by reference to the
previously submitted Sampling and Analysis Plan (SAP) included in the RI/FS Work Plan
prepared for the Site (PBW, 2006¢). The QAPP is organized in apcordance with basic EPA
guidelines for the preparation of QAPPs. Laboratory Quality Manuals are presented in
Appendix C.

The goal of the QAPP is to assure that the data collected meet the project objectives established
in Section 3.1. All QA/QC procedures will be in accordance with applicable professional

standards, government regulations and guidelines, and specific project goals and requirements.

52 QA/QC ORGANIZATION AND RESPONSIBILITIES

Respondent’s Project Coordinator

The Respondént’s Project Coordinator will direct and supervise all BERA work. The Project
Manager's responsibilities will be to review all BERA project work to ensure that it meets the
specific project goals, meets technical standards, and is in accordance with the objectives and

procedures discussed herein.

BERA Investigation Manager

The BERA Invest.igation Manager will direct and supervise all BERA work. The BERA
Investigation Manager’s responsibilities will be to review all BERA project work to ensure that it
meets the specific project goals, meets technical standards, and is in accordance with the

objectives and procedures discussed herein.
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QA Manager

The QA Manager will remain independent of direct involvement in day-to-day Opérations, but
will have direct access to staff, as necessary, to resolve any QA issues. The QA Manager has
sufficient authority to stop work on the investigation as deemed necessary in the event of serious

QA/QC issues. Specific functions and duties include:

o Performing QA audits on various phases of the project's operations, as necessary;

« Reviewing and approving this QAPP and other QA plans and procedures;

«  Performing validation of data collected relative to risk assessment activities and this
QAPP; and

+ Providing QA technical assistance to project staff.

The QA Manager will notify the Project Coordinator of particular circumstances that may
adversely affect the quality of data and ensure implementation of corrective actions needed to

resolve nonconformances noted during assessments.

Field Supervisor

The Field Supervisor will be responsible for all aspects of field work performed as part of a
specific risk assessment activity. Different project subtasks or activities may have different Field

Supervisors. Duties of the Field Supervisor will include:

« Maintaining field records;

« Continually surveying the Site for potential work hazards and relate any new information
to site personnel at the Tailgate Sé.fety Meeting held each day prior to beginning field
activities; k

« Ensuring that field personnel are properly trained, equipped, and familiar with Standard
Operating Procedures and the Health and Safety Plan;

» Overseeing sample collection, handling and shipping; ensuring pfoper functioning of
field equipment; and

» Informing the laboratory when samples are shipped to the lab and verifying samples

arrived at the lab.

Gulfco Marine Maintenance Superfund Site 34 URS Corporation



055172

June 22,2010 Final BERA Work Plan and SAP

The( primary duty of the Field Supervisor is to ensure that the field sampling is performed in
accordance with the project sampling plans and this QAPP. The Field Supervisor will also
require that appropriate personal protective equipment will be worn and disposed of according to
the Health and Safety Plan provided in the RI/FS SAP prepared for the Site (PBW, 2006b). In
addition, the Field Supervisor may be responsible for preparing monitoring reports for review by

the Project Manager.

Laboratory QA Manager

The laboratory QA Manager will have overall responsibility for data generated in the laboratory.
The laboratory QA Manager will be independent of the laboratory production responsibilities, but
will communicate data issues through the Project Manager. In addition, the laboratory QA

Manager will

+  Monitor the day-to-day quality of.the laboratory data;

. Maintain and review all quality control data; _/ .

o  Conduct internal berformance and system audits to ensure complianqe with laboratory
protocols.;

» Review and maintain updated Standard Operating Procedures (SOPs); and

o Prepare Performance Evaluation reports and corrective action reports.

5.3 PRECISION, ACCURACY, COMPLETENESS, REPRESENTATIVENESS,
COMPARABILITY AND SENSITIVITY

Performance objectives have been estallblis‘h'ed for each of the Data Quality Indicators (Precision,

Accuracy, Completeness, Representativeness, and Comparability) as defined below.

5.3.1 Precision

Precision is a measure of the reproducibility between two or more measurements of the same
characteristic (i.e., analyte, parameter) under the same or similar conditions. Deter'mining the
agreement among replicate measurements of the same sample assesses the precision of the
analytical procedure; combined precision of sampling and analysis procedures is assessed from

the agreement between measurements of field duplicate samples. The relative percent difference
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. (RPD) in the results will be computed for each duplicate pair. The RPD is defined as 100 times
the absolute value of the difference (range) of each duplicate set, divided by the average value

(mean) of the set:

_ ABS(primary sample result — duplicate sample result) g

RPD 100

average of primary and duplicate sample result

Field Precision Objectives

Precision of sampling and analysis procedures will be assessed through the collection of field
duplicate samples. Data for duplicate analyses will be evaluated only if both of the samples in the
duplicate pair have a concentration greater than the method quantitation limit (MQL). It is noted
here that natural variation in some of the matrices will affect how closely these goals are met; that
is, if variation is high, then these goals are unrealistic. Consequently, RPD results from field
duplicates will not be used as a basis for invalidating any analytical data. The RPD goals for
water field duplicates are RPD <30% and for sediment are RPD <50%.

‘ Laboratory Precision Objectives

Precision of the analytical procedure will be assessed through duplic;te analyses of laboratory
- QC and field samples. Data for duplicate analyses will be evaluated only if both of the samples
in the duplicate pair have a concentration greater than the method quantitation limit (MQL).

Precision goals are presented in Table 5.

532 . Accuracy

Accuracy is a measure of the bias in terms of the degree of agreement between an observed value
(i.e., sample result) and the accepted reference or true value. Accuracy is expressed as the

percent recovery of spiked analytes. The equations used to calculate percent recovery is:

measured amount
% Recovery = x 100

known amount
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Laboratory blank samples and field blanks will also be used to quantify the effect of sample

contamination on overall data accuracy.

Field Accuracy Objectives

The potential for field contamination will be assessed through collection of equipment blanks
(when non-dedicated sampling equipment is used) and trip blanks (as needed) and adherence to

all sample handling, preservation and holding time requirements.

Laboratory Accuracy Objectives

Laboratory accuracy will be evaluated by the analysis of laboratory control samples (LCS),
matrix spike (MS) samples and surrogate spikes, with results expressed as a percentage recovery
measured rela;ive to the true (known) concentration. In addition, laboratory preparation blank
results will be used to measure any contamination introduced during the analytical process. The
objectives for minimizing the effect of laboratory contamination on sample accuracy are
concentrations less than theAMQL in all blank samples. LCS and MS acceptance criteria are

presented in Table 5. Data will not be rejected based upon MS recoveries.

5.3.3 Completeness

Completeness is the percentage of valid measurements or data pbints obtained, aé a proportion of
the number of measurements or data points planned for the project. Completeness is affected by
such factors as sample bottle breakage and acceptance/rejection of analytical results.
Completeness will be re-calculated and presented in each validation checklist. If completeness
approaches the established goal (within 2-3%), coneétive action will be instituted as described in
Section 5.9. The completeness goal for soil and sediment samples is sample level is 90% and for

water samples is 100%.

5.3.4 ~Representativeness

Representativeness is a qualitative objective, defined as the degree to which data accurately and
precisely represents the characteristic of a population, the parameter variations at a sampling
point, the process condition, or an environmental condition within a defined spatial and/or

temporal boundary.
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Field Representativeness Objectives

Field representativeness is achieved by collecting a sufficient number of unbiased (fepresentative)
samples and implementing a QC program for sample collection and handling prior tb analyses.
The sampling approaches developed for this project will provide for samples that are
representative of site conditions. Any equipment blank and field blank results will also be

evaluated to ensure that analytical results are representative of sample concentrations.

Laboratory Representativeness Objectives

Representativeness in the laboratory is ensured by using the proper analytical procedures,
appropriate sample handling and preparation methods, meeting sample holding times and

analyzing and assessing duplicate samples.

5.3.5 Comparab_ility

Comparability is the confidence with which one data set can be compared to another.

' Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will be satisfied
by ensuring that the standard field protocols in the FSP are consistently followed and that the

sampling techniques specified in the sampling plan are consistently used.
» .

-

Measures to Ensure Comparability of Laboratory Data

Planned analytical "data will be comparable when the sampling and analyﬁcal methods described
in the FSP and in this QAPP are used for sample collection and laboratory analysis. This goal is
achieved through the consistent use of standard techmques to collect and analyze representatlve
samples. Results of sample analyses will be consistently reported in appropriate units.
Comparability is also dependent upon the laboratory obtaining the QA objectives for accuracy
and precision. All data that meet the QA objectives described in this document and are -

considered usable will be considered comparable data.
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5.3.6 Sensitivity

Analytical methods have been selected based upon the sensitivity of the method detection limits..
To ensure that the data are usable, the method must be able to meet the ecological endpoints. A
comparison of laboratory method detection limits and ecological endpoints is presented in

Table 6.

54 SAMPLING PROCEDURES

Project sampling processes were designed to obtain information necessary to address those data
needs described in the CSM, and identified during the BERA Problem Formulation step. Field
sampling procedures employed during the ecological risk assessment-will be consistent
throughout the project, thus providing data representative of site conditions, comparability witﬁ
analyﬁca] considerations, practicality, and simplicity. Procedures for all aspects of collection,

preservation, and transport of samples are provided in the FSP.

5.4.1 Sampling Methods

Sampling methods are described in Section 4.0 of this ‘Work Plan. SOPs for these methéds are
provided in Appendix A of the RUFS FSP (PBW, 2006b).

Sample Volume, Containers, and Preservation

The sample volume, container and preservation requirements will be in accordance with

requirements for the specific analytical methods. This information is provided in Table 3.

5.4.2 Sampling Quality Control Requirements and Acceptability Criteria

Field Duplicate

Field duplicates will be collected for chemical analyses at the frequency of one per 20 field .

samples collected or at least one per sampling day (excludes bioassay samples). A field duplicate
is defined as a second sample (or measurement) from the same location, collected in immediate
succession, using identical techniques. The duplicate sample will be collected from the same
homogenized composite material as the sample it is duplicating. Duplicate samples are sealed;

handled, stored, shipped, and analyzed in the same manner as the primary sample. Precision of
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duplicate results is expressed by the RPD between the resuilts of the two samples. Precision goals

for sediment samples are RPD <50% and for aqueous samples the goal is an RPD <30%.

Field Splits

Field splits are not required for any of the activities, but may be requested by the EPA.‘ A field
split is collected in the same manner as a field duplicate. Precision goals for sediment samples

are RPD <50% and for aqueous samples the goal is an RPD <30%.

Equipment Blanks

. Equipment blanks (rinsate) blanks may be collected when sampling requires the re-use of non-

dedicated equipment. If required, equipment blanks will be collected once per day, from
decontaminated sampling equipment and analyzed for the COPECs of interest. When possible,
rinsate blanks will be collected from the final rinse water of non-dedicated decontaminated
equipment to assess the effectiveness of the cleaning and decontamination procedure. Rinsate

blanks will be used to qualify the data and may be used to invalidaté the sample results.

Trip Blanks

Trip blanks are typically included in sample shipping containers to evaluate the potential for
contamination from VOCs during sample transport. Since trip blanks are used only when
samples are collected for volatile organic compounds analyses, not all activities will require trip
blanks. Trip blanks will be used to qualify the data and may be used to invalidate the sample

results.

5.4.3 Field Sample Handling and Custody

1

Chain-of-Custody (COC)

Proper sample handling and custody procedures ensure the custody and integrity of samples
beginning at the time of sampling and continuing through transport, sample receipt, preparation,

analysis, and disposal.

A sample is in custody if it is in actual physical possession or in a secured area that is restricted to

authorized personnel. The COC form is used to document sample handling during transfer from
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the field to the laboratory and among contractors. The list of items below should be included on
the COC form.

'

i

 Site identification

o Sample identification

« Date and time of collection

« Sample matrix

« Container type

o Number of conta;iners

¢ Preservative used

o Notation if the sample was filtered

+ Analyses required

« Name and signature of collector(s)

« Custody transfer signatures and dates and time of transfer
o Name of laboratory admitting the samples
+ Bill of lading (if applicable)

Sample Labeling . v

Sample labels are completed with an indelible, waterproof marker.- Label information includes
the sample identiﬁcatiori\number, the date and time of sampling and sample type. The sample
identification numbering system for the project has been designed to uniquely identify each
sampling station and sample. This numbering system consists of a sequential sample location

identifier, depth (if applicable), and QA/QC identifier (if applicable), as detailed in the FSP.

Sample Handling

Sample handling procedures for each activity and type of sample are described in the FSP.

Failures in Chain of Custody and Corrective Action

All failures associated with COC procedures are iﬁnnediately reported to the person who
originally signed the COC, typically the Field Supervisor. These include such items as delays in
transfer, resulting in holding time violations; violations of sample preservation requiféments;

incomplete documentation, including signatures; possible tampering of samples; broken or spilled
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samples, etc. The Project Manager or Field Supervisor, in consultation with the QA Manager,
will determine if the procedural violation may have compromised the validity of the resulting
data. Any failures that have reasonable potential to compromise data quality will invalidate data,
and the sampling event should be repeated. The resolution of the situation will be reported to the

Project Coordinator. Corrective action reports will be maintained by the QA Manager.

5.4.4 Laboratory Sample Handling and Custody

Sample Receipt

Upon receipt by the laboratory, sample integrity will be inspected and documented on the COC or
associated document (i.e., a sample receipt report or similar document). Information to be noted
on the COC includes: name of person inspecting cooler, integrity of custody seals, sample cooler
temperature, evidence of preservation, physical condition of sample container, and airbill number.
The COCs will be reviewed for completeness. If any sample integrity or sample ID problems or
discrepancies are found, the Field Supervisor or Project Manager will be notified immediately. A
COC addendum or sample receipt report may be used to document the corrective actions used to
address any COC diécrepancies. If an addendum is not used, corrective actions used to correct
COC discrepancies must be recorded directly on the COC. Samples will be stored in a specially

designated area that is clean, dry, and refrigerated (if heeded).

Sample Labeling

The field sample number will be recorded on the sample inventory, the COC, and on the sample
label. All samples will be assigned discrete sample identification numbers (sample control

numbers) upon receipt by the laboratory. The laboratory sample control number will remain the
same throughout the analysis and data entry procedures. Final results will be reported with both

the field sample ID and the laboratory sample control number.

" Sample Custody

The laboratory will be respénsible for maintaining an accurate custody record for each sample in
the lab. Records will be maintained to document the date and time the sample is checked out of
sample storage for analysis and the date and time at which the sample is returned. The

Laboratory Project Manager or laboratory contact will be responsible for supplying the Field

" Supervisor (or their designee) with a sample acknowledgment form within 24 hours of sample
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receipt. This form will provide sample receipt information, sample log-in information, and the

laboratory project number for the samples. A completed, signed COC will be sent by the

laboratory to the Project Manager with the final data report.

5.5 ANALYTICAL PROCEDURES

Analytical methods for investigation activities are presented in Section 4./6 of this Work Plan.
The test methods selected as part of this investigation program are standard EPA or ASTM

procedures.
Detailed laboratory QC requirements are contained within each individual method SOP. The
minimum requirements for the QC samples are outlined below. Laboratory QC sample results

are reported with the data report.

Laboratory Duplicates, Matrix Spikes, and Matrix Spike Duplicates

Duplicate analysis is performed as a measurerﬁent of precision on the analytical process.
Laboratory duplicates are indepéndently repeated measurements of the same sample, which are
perforimed by the same analyst and under the same conditions. The sample is split in the
laboratory and each fraction is carried through all stages of preparation and analysis. The RPD is
calculated from the two sample results. The duplicate procedure is performed at least once per 20
samplés for chemical analyses which do not include matrix spike/matrix spike duplicates

(MS/MSDs).

MSs are prepared by adding a known amount of each target analyte (or a subset thereof) to a
known amount of sample. The MS is added at the beginning of the pro;:edure and is carried
through the entire measurement process. The sample itself (without an MS) is also carried
through the analytical process. In order to produce reliable recovery results, the spike level must

be similar to the sample concentration. Because the MSs are prepared and analyzed at the same

~ time as the sample, only a reasonable estimate of the spike level can be made. Where samples are

collected in field areas that are expected to have high concentrations, they will be identified for
the laboratory, and corresponding spike levels can be used. The amount of the spike should be at

least four times the amount in the unspiked sample.
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The spike recovery measures the effects of interferences caused by the sample matrix in the

- analytical process. The MS recovery is calculated as follows:

spiked sample result — sample result y

% Recovery = 100

theoretical spike concentration
For chemical analyses, the matrix spike procedure is performed once per batch of 20 samples.
The MS is prepared and analyzed in duplicate and the second spike is called the MSD. This

procedure evaluates the precision associated with the procedure and the analyst performing the
N

procedure and is calculated as a RPD as described above.

If a site sample is to be used as an MS/MSD, the sample to be used shall be designated on the

© COC. The MS/MSD is used to document the bias of a method due to sample matrix, not to

control the analytical process and thus laboratory corrective action is not instituted based on
MS/MSD results.

Laboratory Control Standard (I.CS) and Laboratory Control Standard Duplicates (LCSDs)

The laboratory control sample (LCS) is an aliquot of a solid or aqueous certified reference
material containing a known amount of each target analyte being measured. The LCS is treated
like a field sample from the beginning of the ﬁroceduie and is carried through the entire
measurement process. The amount of the spike should be at a level less than or equal to the
midpoint of the calibration curve for each analyte. For chemical analyses, the LCS is analyzed

once per batch of 20 samples.

The percent recovery of the target analytes in the LCS assists in determining whether the
procedure is in control. It is further used to evaluate the accuracy and bias of all or a portion of
the measurement process. If insufficient quantity of sample is provided to perform a matrix spike
and matrix spike duplicate, a duplicate LCS (LCSD).is prepared and analyzed and the RPD is

calculated as described previously.

Detectability Check Sample

For chemical analyses, the laboratory should routinely check the instrument MDL to verify the

laboratory’s ability to reliably detect the parameter at the MDL that is used for reporting detected
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results and calculation of non-detected results. The detectability check standard should be

routinely analyzed and the results maintained on file with the MDL data.

Method Blank

s

‘Th-e method blank is analyte-free water or solid material that is processed simultaneously with

and under the same conditions as the samples. For chemical analyses, the method blank is
analyzed once per batch of 20 samples to dcmonstrate that the analytical system 1tself is not
contaminated with the analyte(s) being measured. The method blank results should be below the
Method Quantitation Limit or corrective action must be taken. No qualification is warranted if a
sample result from the sample group is greater than or equal to five times the associated blank
concentration. Analytical results less than five times the associated blank concentration are »

qualified as non-detected.

Negative Control

A control sediment is one that is essentially free of contaminants and is used routinely to assess
the acceptability of a bioassay test; it is not necessarily collected near the site of concern. A
control sediment provides a measure of test acceptability, evidence of test organism health, and a
basis for interpreting data obtained from the test sediments. Any study in which organisms in the
negative control do not meet performance criteria must be consxdercd questionable. The negative

control is included in eachbatch of bioassay test samples

Positive Control (Reference Toxicant)

A reference-toxicity test is one conducted with reagent-grade reference chemical to assess the
sensitivity of the bioassay test organisms response to a toxicant challenge. Deviations outside an
established normal range (+2 SD, 95% confidence limits) may indicate a change in the sensitivity
of the test organism population. Reference-toxicity tests are most often performed in the absence

of sediment and are performed at least once every six months.

Additional Method Specific QC Requirements

Additional QC samples may be run (e.g., continuing calibration samples), as specified in the
method SOPs. The requirements for these samples, their acceptance criteria, and corrective

action are method-specific.
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Failures in Quality Control and Corrective Action

All qualified data are evaluated by the Project Manager, in consultation with the QA Manager.
Since the differences between field duplicate sample results are used to assess the entire sampling
process, including environmental variability, the arbitrary rejection of results based on pre-
determined limits is not practical. Therefore, the professional judgment of the Project Manager
and QA Manager will be relied upon in evaluating results. Rejecting sample results based on
wide variability is a possibility. Field blank values exceeding the acceptability criteria may
automatically invalidate the sample, especially in cases where high blanks may be indicative of
contamination that causes a result to exceed the sfandard. Field duplicate excursions will be
noted. Equipment blank results are also scrutinized very closely. Corrective action will involve
identification of the cause of the failure where possible. Response actions may include re-
analysis of questionable samples. In some cases, a site may have to be re-sampled to achieve

project goals.

Laboratory measurement quality control failures are evaluated by the Laboratory Project Ma:nager

and findings reported to the Project Manager.

Standards Traceability

All standards used in the laboratory are traceable to certified reference materials. Standards
preparation is fully documented and maintained 'in a standards log book. Each document includes
information concerning the standard identification, starting materials, including concentratibn,
amount used and lot number, date prepared, expiration date and preparer’s initials or signature.

The reagent bottle is labeled in a way that traces the reagent back to the preparation.

Failures in Measurement Systems and Corrective Actions

In many cases, the field technician or lab analyst will be able to correct problems. If the problem
is resolved by the field technician or lab analyst, he/she will document the problem on the field
data sheet or laboratory record and complete the analysis. If the problem is not resolvable, then it
is conveyed to the Laboratory Proj ect Manager, who will make the determination and notify the

QA Manager. If the analytical system failures may compromise the sample results, the resulting
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data will not be reported. The nature and disposition of the problem is reported on the data

report, which is sent to the Project Manager.

5.6 PREVENTIVE MAINTENANCE

5.6.1 Field Instrument Preventive Maintenance

Field instruments are checked and calibrated prior to beginning the ﬁeld program and daily Before
use to verify that instruments are in good working order. Routine prevenﬁve maintenance
procedures are specified in the relevant operation manuals. Additional details on the field
equipment to be used in this project are provided in applicable procedures specified in the Field

Sampling Plan.

5.6.2 Laboratory Instrument Routine Maintenance Activities

As part of the laboratory QA/QC program, a routine preventive maintenance program will be
conducted by the laboratories to minimize the occurrence of instrument failure or other system
malfunction. The laboratory workload will be scheduled to accommodate planned downtime
required to éomplete routine maintenance procedures. Trained operators will complete routine.
maintenance procedures (e.g., changing oven fans, replaéing electronic control boards, changing
vacuum pump oil, cleaning, etc.) for GC/MS instruments. An inventory of spare parts will be

maintained to facilitate timely repair of instruments and minimize downtime.

Records of preventive maintenance activities for each piece of equipment will be maintained in
Calibration and Maintenance log books assigned to that instrument. Preventive maintenance
performed during the project will be noted in the field logbook and the instrument Calibration and

Maintenance log book.

5.6.3 InSgection/Ac‘ceptance Requirements for Supplies and Consumables

Supplies and spare parts should be maintained for both field and laboratory instruments to assure
timely completion of sample screening and analysis. For field work, critical spare parts such as
batteries will be kept on-site to reduce downtime. Backup instruments and equipment should be

available on-site or within 1 day shipment to avoid delays in the field schedule.
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5.7 DATA MANAGEMENT AND REPORTING

Data management provides a process for tracing the path of the data from their generation in the
field or laboratory to their final use or storage. The following elements are included in this
process: recording, validation, transformation, transmittal, reduction, analysis, tracking, and

storage and retrieval.

Data Recording

Sample collection will be documented and tracked using field log forms, field logbook entries,
and Chain-of-Custody Records. Field personnel will complete these forms, which then will be
reviewed for correctness and completeness by the Field Supervisor. Copies of these forms will be

maintained in the project files.

Data Transformation

Since data will be collected and/or reported using proper units according to this QAPP, no data
transformation is expected. If data transformation is necessary, the transformation procedures .
will be added to this QAPP.

Data Transmittal

The Field Supervisor will be responsible for assuring that field data are entered onto the
appropriate field data forms, and will report any problems to the Project Manager. Field
Supervisors will submit the complete field data forms to the Project Manager for review and error

checking.

Field Supervisors will also ensure that all samples collected in the field are submitted to the
laboratory according to the methods outlined in this QAPP or the FSP. The laboratory will
submit to the .Proj ect Manager or Field Supervisor the analytical data results in their standard
hard-copy format (including raw data format) and in an electronic data deliverable (EDD) format
prior to sending the final data report in PDF to the Project Manager. The EDD shall be in space
or comma-delimitated ASCII format or in Excel spreadsheet format that will allow for easy

integration into a digital database.
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Once reviewed by the Project Manager or Field Supervisor for obvious transcription or reporting

errors, the final data report in both hard-copy and EDD formats will be transmitted and ready for

validation by the QA Manager. Following data validation, any data qualifiers added to data

during the validation prbcess will be imported into the project database. Entry or upload of EDDs

“and data qualifiers into the project database will be completed by a designee of the Project

Manager. The data and qualifiers will be initially verified by the individual entering the data.
Upon completion of the initial verification step, a report will be generated of the data and verified
by the Project Manager against the original data.\ Only final versions of electronic data will be
entered into the database. All electronic data will be verified before and after incorﬁoration into

the database against the hard copy reports that accompany the data.

All qualified data will be included with the data packages during all subsequent data transmittal
processes. The final hard copy data validation checklists will be included with the data in the

final BERA report document.
All field forms and lab data will be organized and stored by sample location allowing for easy
access if needed. Data can be transferred electronically either on disc, CD, tape or as an email

attachment.

Data Storage and Retrieval

PBW’s Project Manager is résponsible for project data storage and retrieval. Laboratory data that
are stored electronically will be archived electronically, and where printed as part of the paper
data report package, will also be archived in paper form. Both the electronic data and hard copies
will be maintained in PBW’s Round Rock, TX office. In general, all records and data must be
retained for a period of 10 years following commencement of construction or of any remedial
action which is selected following completion of the RI/FS, per Section XX, Paragraph 79 of the
UAO.

5.7.1 Data Review: Verification, Validation, and Integrity

For the purpose of this document, verification means the processes taken to determine compliance
of data with project requirements, including documentation and technical criteria. Validation

means those processes taken independently of the data-generation processes to determine the
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usability of data for its intended use(s). Integrity means the processes taken to assure that no

falsified data will be reported.

All data obtained from ﬁéld and labpratory measurements will be'reviéwed and veriﬁed for

‘conformance to project requirements, and then validated against the project objectives. Data

supported by appropriate quality control results that meet the project objectives defined for this
project will be considered acceptable without qualification. Data associated with quality control
results that do not meet the project objectives defined for this project will be assigned appropriate
qualifiers reflecting the potential impact on data usability. Analytical data will be considered

usable unless rejected during the validation process.

The Field Supervisor is responsible for ensuring that field data are properly reviewed and verified
for integrity by reviewing field equipment calibration records and verifying proper field
procedures. The Analytical Lab Project Manager is responsible for ensuring that laboratory data
are scientifically valid, defensible, of acceptable precision and accuracy, and reviewed for
integrity and indicates this by signing the data package Narrative. The QA Manager will be
responsible for ensuring that all laboratory data are properly reviewed and verified, and submitted
in the required formaf to the project database. The QA Manager is responsible for validating the
laboratory data and documenting the review. Finally, the Project Manager, with the concurrence
of the QA Manager, is responsible for verifying that all data to be reported meet the objectives of

the project and are suitable for reporting.

Verification and Validation Methods

All data will be verified to ensure they are representative of the samples analyzed and locations
where measurements were made, and that the sample results and associated quality control data
conform to project specifications. The staff and management of the respective field, laboratory,
and data management tasks are responsible for the integrity, validation and verification of the
data each task generates or handles throughout each process. The field and laboratory tasks
ensure the verification of raw data, electronically generated data, and information on COC forms

and hard copy output from instruments. The Analytical Lab Project Manager will document the

" review of the reported data per the laboratory’s QA Plan.
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Verification, validation and integrity review of all laboratory data will be performed or supervised |
by the QA Manager. The data to be verified are evaluated against project specifications (and are
checked for errors, especially errors in transcription, calculations, and data input. The QA
Manager will validate all reported laboratory data in accordance with the project Data Validation
Standard Operating Procedure foun;l in Appendix F of the RUFS QAPP (PBW, 2006¢). All
laboratory data will be validated using a Level III data review. For critical samples, a Level IV
review may be instituted. The validation will be documented on the Validation Checklist

included in the SOPs and data qualifiers will be added to the database as appropriate. The SOPs
include guidelines for applying data qualifiers. Generally, data will be rejected for use if the
holding time is grossly exceeded or the QC data indicates an extremely low bias (<10% true

value) in the measurement.

Potential outliers are identified by the QA Manager and Project Manager by examining results for
unreasonable data, or identified using computer-based statistical software. If a question arises or
an error or potential outlier is identified, the Field Supervisor or the Analytical Lab Project
Manager responsible for generating the data is contacted to resolve the issue. Issues that can be
corrected are corrected and documented electronically or by initialing and dating the associated
paperwork. If an issue éannot be corrected, the QA Manager and/or the Project Manager will

determine the appropriate course of action, or the data associated with the issue are rejected.

The Project Manager and QA Manager are each fesponsible for vaﬁdating that the verified data
are scientifically valid, defensible, of known precisioﬁ, accuracy, integrity, meet the project
objectives of the project, and are reportable. One element of the validation process involves
evaluating the data again for anomalies. The QA Manager or Project Manager may designate
other experts familiar with the project to perfornri this evaluation. Any suspected errors or
anomalous data must be addressed by the manager of the task associated with the data before data

validation can be completed.

5.8 SYSTEMS AND PERFORMANCE AUDITS

Performance and system audits may be conducted to verify that sampling and analysis are
performed in accordance with applicable SOPs specified for field and laboratory activities. The
audits of field and laboratory activities include two independent components: internal and

external audits.
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5.8.1 Field Performance and System Audits

Internal Field Audits

Internal audits of field activities, including sampling and field measurements, will be conducted
by the BERA Investigation Manager or a designated alternate. Additional team members may
also be present during various phases of the audits. These audits will be conducted to evaluate
performance, verify that procedures are followed, and correct deficiencies in the execution of

field procedures.

An internal field audit will be conducted at least once at the beginning of the site éample

collection activities to verify that established procedures are being followed.

To verify compliance with established procedures and implementation of appropriate QA
procedures, internal audits will involve the review and examination of the following: 1) field
measurement and sampling records, ii) instrument operation and calibration records, iii) sample
collection documentation, iv) sample handling and packaging procedures, and v) chain-of-
custody procedures. Results of field performance audits will be documented on a field audit
checklist. If the first audit reveals significant deficiencies, one or more follow-up audits will be
conducted to verify that QA procedures are maintained throughout the remainder of the

investigation.

5.8.2 Laboratory Performance and System Audits

Internal Laboratory Audits

Internal system and performance audits at the analytical laboratory will be the responsibility of
the Laboratory QA Manager. The internal laboratory system audit will be conducted on an
annual basis, and the internal lab performance audit on a quarterly basis. Performance and
systems audits for sampling and analysis operations will include on-site review of laboratory
quality assurance systems and on-site review of equipment for calibration and measurement

techniques.
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. ' External Laboratory Audits

One or more external laboratory audits may be conducted by the U.S. EPA Region 6 Project
Coordinator. External laboratory audits will be conducted at the discretion of the U.S. EPA
Region 6 Project Coordinator. External lab audits will include, but not be limited to, review of
laboratory analytical procedures, laboratory on-site audits, and/or submission of performance

evaluation samples to the laboratory for analysis.

5.9 CORRECTIVE ACTIONS

Corrective action is the process of identifying, recommending, approving and implementing
measures to counter unacceptable procedures or poor QC performance which can affect data
quality. Corrective actionl can occur during field activities, laboratory analyses, data validation
and data assessment. All proposed corrective actions should be documented as well as the steps
taken to implement the corrective action. Corrective action should only be implemented after
approval by the Project Manager or his designee. If immediate corrective action is required,

approvals secured by telephone from the Project Manager should be documented.

. For noncompliance problems, a formal corrective action program will be developed and
implemented at the time the problem is identified.” The person who identifies the problem is
responsible for notifying the Project Manager. If the problem is related to an analytical proceduré
affecting the quality of data produced, this information will be promptly communicated to the
Analytical Lab Project Manager, the Project Manager and the QA Manager. Implementation of

corrective action will be confirmed in writing through the same channels.
Any nonconformance with the established QC procedures will be identified and corrected in

accordance with this QAPP. The Project Manager, or his designee, will issue a nonconformance

report for each nonconformance condition and include a copy of this report in the project’s files.
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5.9.1 Field Corrective Action

Corrective action in the field may be neéded when the sample pfogram is changed (i.e., more/less
samples, sampling locations or frequencies other than those specified in thé WP or FSP) or when
sampling procedures and/or field procedures require modification due to unexpected conditions.
In general, the field team may identify the need for corrective action. The field staff, in
conjunction with the field team leader, will recommend a corrective action. The Project Manager
will approve the corrective measure, which will be implemented by the field team. It will be the

responsibility of the Project Manager to ensure the corrective action has been implemented.

If the corrective action will supplement the WP or FSP, using existing and approved procedures
in the QAPP, corrective action approved by the Project Manager will be documented. If
corrective actions result in less samples, alternate sampling locations, etc., which may cause
project QA objectives not to be achieved, it will be ﬂecessary that all levels of project v

management concur with the proposed action.

Corrective action resulting from in’c_emal field audits will be implemented immediately if data
quality would be adversely affected due to unapproved or improper use of approved methods.
The QA Manager will identify deficiencies and recommend corrective action to the Project

Manager. Implementation of corrective actions will be performed by the field team under the

direction of the Project Manager.

Corrective actions will be documented in the field notebook or field forms. No staff member will

initiate corrective action without prior communication of findings through the proper channels. If
the actions taken are insufficient to correct the problem identified, work may be stopped by the 4
Project Manager. If at any time a corrective action issue is identified which directly impaéts the

project objectives, the Project Coordinator will be notified immediately.

5.9.2 Laboratory Corrective Action

Corrective actions in the laboratory may occur prior to, during or after initial analyses. As such,

the initial analyses must be performed quickly enough to allow time for reanalysis within the
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required holding time. A number of conditions, such as broken sample containers, may be

‘ identified during sample login or just prior to analysis. The Analytical Laboratory Project
Manager will notify the QA Manager of such conditions prior to analysis. Following consultation
with lab analysts and section leaders, it may be necessary for thé Analytical Laboratory Project
Manager to approve the implementation of corrective action. Some conditions that may trigger
corrective action or optional procedures during or after analysis include dilution of samples,

sample reanalysis when certain quality control criteria are not met, etc.
Laboratory personnel are alerted that corrective actions may be necessary if:

+ QC data are outside the control limits for precision or accuracy;

+  Sample results are outside the instrument calibration range;

» Laboratory method blanks contain target analytes above acceptable levels;

« Deficiencies are detected during internal or external audits or from the results of
performance evaluation samples; or

« Inquiries concerning data quality are received.
‘ The following specific instances require laboratory corrective action:

« The laboratory method blanks cor;tain target analytes above the MQL and any associated
sample contains the analyte at a concentration less than five times that in the blank.

o The LCS recovery is less than 10% for any organic target analyte or 30% for any
inorganic analyte.

-~ « The LCS recovery is outside the control limit for more than 1/2 of the target analytes for

multi-analyte analyses such as PAHs.

o The surrogate recovery is less than 10% for any single surrogate.

o The MS recovery is less than 30% for any inorganic analyte.

« The internal standard area is less than 25% (i.e., -75%) of that in the midpoint standard

for any single internal standard.

The corrective action shall include reanalyzing (and extracting or digesting, as applicable) the

affected samples and/or immediate notification of the QA Manager.
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Corrective action procedures are often handled at the bench level by the analyst, who reviews the
analytical procedures for possible errors, checks the instrument calibrations and performance, etc.
If the problem persists or cannot be identified, the matter is referred to the laboratory supervisor
or Analytical Laboratory Project Manager for further investigation. Once resolved, full
documentation of the corfective action procedure is filed. These corrective actions are performed
prior to release of the data from the labbratory. All corrective actions associated with sample

analyses for this project will be documented and reported in the sample package narrative.

5.9.3 Corrective Action During Data Validation and Data Assessment

The need for corrective action may be identified during either data validation or data assessment. .
Potential types of cbrrective action may include re-sampling, reanalysis of samples, or
reprocessing of the sample data. These actions are dependent upon the ability to mobilize the field
team and whether the data to be collected are necessary to meet the requiréd QA objectives. If
the QA Manager identifies a corrective action situation, it is the Project Manager who will be
responsible for approving the implementation of corrective action. All correcti\;e actions of this

type will be documented by the QA Manager.

5.10 QUALITY CONTROL REPORTS

5.10.1 Laboratory Data Report

Laboratory data reports contain the results of all specified QC measures identified in Section 5.5,
including but not limited to equipmeﬁt blank, filter and reagent blanks, field blanks,vlaborat.ory
duplicates, laboratory control standards, calibration, and matrix spikes. For chemical analyses,
this is generally considered a Level III data report (see section 2.7.4 of R/FS QAPP). ;Fhis
information is reviewed by the QA Manager and compared to the pre-specified acceptance

criteria to determine acceptability of the data before forwarding to the Project Manager.

5.10.2 Reports to Project Management

The Field Supervisor will report to the Projeét Manager daily following each field monitoring
event. A brief written report will be sent via e-mail to the Project Manager that documents any

problems, delays, or corrective actions that may be required or that may affect the subsequent
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sampling efforts. The report will also include a brief synopsis of the work conducted during the

field monitoring event.

5.11 DECONTAMINATION PROCEDURES

Site personnel will perform decontamination in accordapce with PBW SOP No.13: Equipment
Decontamination, and the applicable SOPs for sampling sediments (RI/FS Field Sampling Plan,
PBW, 2006b). Following sediment sample collection, the empty sampler should be rinsed and
decontaminated using water and an Alconox® or an equivalent detergent, and rinsed with
deionized water. The sampler and associated equipment is decontaminated before use and
between sample sites. In addition, the sampler will be rinsed with Site water before samples are
collected. Equipment used for sample collection, sub-sampling, and sample mixing will be

stainless steel or Teflon®.

5.12 MANAGEMENT OF INVESTIGATION DERIVED WASTES

Due to the nature of the investigation, investigation derived wastes are not expected to be
produced. If any wastes are generated they will be managed in accordance with the procedures

described in the RUVFS FSP (PBW, 2006b) (Section 7.0).
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' ‘ 6.0 HEALTH AND SAFETY PROCEDURES

The overall health and safety objective is to perform the field tasks in a manner that minimizes
the potential for accidents or injuries, and minimizes the potential for worker exposure to
hazardous chemicals. Details of the health and safety procedures are provided in the Site-

Specific Health and Safety Plan (HSP) (PBW, 2005), dated August 17, 2005.

The HSP applies to the field activities described in this FSP that will be performed during the
RI/FS at the Site. The HSP was prepared to comply with the requirements of 29 CFR 1910.120
(b)(4). The primary purpose of the plan is to provide the results of a hazard assessment
conducted for the prescribed work tasks, and the health and safety requirements and protocols

that will minimize hazards to site workers.
A copy of the HSP will be kept on site at all times during field activities. All personnel will

complete the Safety Compliance Agreement provided in Appendix A of the HSP. Other health

and safety documentation are detailed in the HSP.
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TABLE 1

ASSESSMENT ENDPOINTS AND MEASURES

Measures of

) Receptor of . ; . -
Guild Potential Asses?megltE Endpoint Ecologlc_al Risk Testable Measures of Effects| Measures of Ecosystem and Toxicity Testing
Concern ‘or BERA Questions Hypotheses Exposure Receptor
Characteristics
Protection of soil Doss exposure to 4,4'-DDT, Aroclor-1254,
invertebrate commy nity COPECs in soil Concentr.amn.s of Invertebrate receptor barium, chrom!um, Invertebrate Earthworm (Eisenia
from uptake and direct COPECs in soil are . ; copper and zinc - . y
Ny - adversely affect the ) response to identified . T receptor feeding fetida) (28 day
Invertebrates Earthworm toxic effects on detritivore N . adversely affecting . concentrations in soils. ) h )
. ) abundance, diversity, . COPECs in North . behavior, growth | chronic survival and|
abundance, diversity, roductivity, and invertebrate Area soil Sample locations based and reproductio wih
productivity from COPECs p fun ction"’ receptors. : on gradient of COPEC pre n- growth)
in soil. . : cor}centrations.
. Leptocheirus
resB?JT::tgeiZZ?\tgf;ed plumulosus
Protection of benthic and D P . COPEC concentrations (28d chronic;
. ) : oes exposure to . COPECs in . !
water-column invertebrate ! ) Concetrations of in Intracoastal survival, growth,
L COPECs in sediment . Intracoastal . N
communities from uptake and surface water COPECs in Waterway sediments Waterway and wetland | Benthic receptor reproduction);
Benthos and Polychastes and direct toxic effects on adversely affect the sediment and/or and \X/etla nd sediments and surface | feeding behavior, Neanthes
zooplankton 4 abundance, diversity, and v . N surface water are . water. Sample locations growth and arenaceodentata
- abundance, diversity, P sediments/surface : . N L
productivity from COPECs 2 adversely affecting - for sediments based on reproduction. (28d chronic;
. . productivity, and ; water. Locations . . X
in sediment and surface i benthic receptors. ) gradient of COPEC survival, growth);
function? chosen on a gradient 8 . ! !
water. concentrations. Mysidopsis bahia
of COPEC (7d chronic;
concentrations. survival, growth)
Fish Communities
Protection of fish response to identified]| COPEC concentrations
communities from uptake C%)F?;g:ﬁr?sslﬁatge Concetrations of | COPECs in wetland | in wetland and pond
and direct toxic effects on water adversely affect COPECs in surface | and pond suiface surface water in the Fish community Not Applicable
Vertebrate Fish | Fish Community | abundance, diversity, and Y water are adversely | water in the vicinity vicinity of sample diversity and P
. the abundance, ! : N . I (see Section 3.4.1)
productivity from COPECs diversity, productivity affecting fish of concentrations locations relative to stability.
in sediment and surface » Prog ! communities. exceeding applicable{  appropriate effect
and function? .
water. surface water levels.
‘benchmarks..
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TABLE 2
SUMMARY OF SAMPLE LOCATIONS AND ANALYSES

Sample [Ds, Location and Analytes
NOrthATea Soils) : ;
BERA Sample ID: NASO1

North Soil Area RI/FS Sample ID:SB202
(mg/kg)

Selection Rationale

Location represents the high concentrations of the
metals. Note that 4,4-DDT and Aroclor-1254 are below
detection limits and not expected to be present.

Sample Media
Soil
0-0.5 feet below

ground surface
(ft bgs)

Metals US EPA 6010/6020
Total Organic Carbon

Bioassay:
Earthworm-28 day Chronic

14,4-DDT 0.00282 U
|Aroclor-1254 0.013 U
Barium 476 H
Chromium 128 H
Copper 200 H
Zinc 5640 H
BERA Sample iD: NAS02 Location represents the high concentration of 4,4-DDT Soil Metals US EPA 6010/6020, PCBs US EPA Method 8082
. and Aroclor-1254, mid concentrations of chromium, 0-2 ft bgs lOrganochlorine Pesticides US EPA Method 8081
North Soil Area RI/FS Sample ID:SB204  |copper, and zinc and a low concentration of barium. [Total Organic Carbon
(mg/kg) Bit
Earthworm-28 day Chronic
4,4-DDT H
Aroclor-1254 H
Barium]
IChromium’ = M
ICopper 923" - M
iZinc 134 . M
BERA Sample ID: NAS03 Location represents the high concentration of barium, Soil Organochlorine Pesticides US EPA Method 8081
mid concentrations of chromium, copper, and zinc and 0-0.5 ft bgs Metals US. EPA 6010/6020
North Soil Area RI/FS Sample ID:SB206  |the low concentration of 4,4'-DDT. Note that Aroclor- Total Organic Carbon
(mg/kg) 1254 is below detection limits and not expected to be Bioassay:
present. Earthworm-28 day Chronic
474:DDTs
J}Aroclor-1254
[Barium
IChromium
ICopper
Zinc
BERA Sample ID: NAS04 Location represents the mid concentration of barium, Soil Metals US EPA 6010/6020, PCBs US EPA Method 8082
copper,B1 and zinc and the low concentrations of 0-0.5 ft bgs Total Organic Carbon
North Soil Area RI/FS Sample chromium and Aroclor-1254, Note that 4,4-DDT is Bioassay:
ID:NE4SB11 (mglkg) below detection limits and not expected to be present. Earthworm-28 day Chronic
4,4-DDT 0.000148 U
| [ag [T
Barium, B At o ) ] M
Chrommim s -~ o e [R]
ICopper” - B A . . - M
inc 107 - M
BERA Sample ID: NAS05 Location represents the mid concentrations of the four Soil Organochlorine Pesticides US EPA Method 8081
metals and the low concentration of 4,4'-DDT. Note that| 0-0.5 ft bgs Metals US. EPA 6010/6020
North Soil Area RI/FS Sample Aroclor-1254 is below detection limit and not expected Total Organic Carbon
ID:NE3SBO09 (mg/kg) to be present. Bioassay:
Earthworm-28 day Chronic
0T 0 e S M PRSP R
0.00801 U
145 - M
[Chromium 30 M
Copper™ - =~ o j278. - M
Zinc 5 . 288 . M|
BERA Sample ID: NAS06 Location represents low concentrations of the four Soil Metals US. EPA 6010/6020
metals. Note that Aroclor-1254 and 4,4-DDT are below 0-0.5 ft bgs Total Organic Carbon
North Soil Area RI/FS Sample detection limits and not expected to be present. Bioassay:
ID:NE3SB09 (mg/kg) Earthworm-28 day Chronic
14,4-DDT 0.00016 U
|Aroclor-1254 0.00415 U
Barium N A T R s | I o
Brmbm ]
Copper I 510 (L]
ZIe) 32 R S N
BERA Sample ID: NAS07 Represents background location with high zinc Soil Organochlorine Pesticides US EPA Method 8081
North area Background Soil Location concentration 0-0.5 ft bgs Metals US EPA 6010/6020, PCBs US EPA Method 8082
Background Soil BSS-01 (mg/kg) Total Organic Carbon
IChromium 17.6 Bioassay:
inc 969 |Earthworm-28 day Chronic
Page 1 of 9
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TABLE 2
SUMMARY OF SAMPLE LOCATIONS AND ANALYSES

|Samgla {Ds, Location and Anamas
BERA Sample ID: NAS08

North area Background Soil Location

Selection Rationale

————————
Represents background location with low zinc

Soil

SamBle Media Analxtica! Methods and Oganisms

'Organochlorine Pesticides US EPA Method 8081

concentration 0-0.5 ft bgs Metals US EPA 6010/6020, PCBs US EPA Method 8082
Background Soil BSS-02 Total Organic Carbon
Bioassay:

361 Earthworm-28 day Chronic

17.6

81.2
BERA Sample ID: NAS09 Represents background location with low zinc Soil 'Organochlorine Pesticides US EPA Method 8081
North area Background Soif Location concentration 0-0.5 ft bgs Metals US EPA 6010/6020, PCBs US EPA Method 8082

Background Soil BSS-03

20.1

[Chromium
inc

Total Organic Carbon
Bioassay:
Earthworm-28 day Chronic
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TABLE 2
SUMMARY OF SAMPLE LOCATIONS AND ANALYSES

BERA Sample ID: EIWSEDO1

Intracoastal Waterway Sediment RI/FS
Sample ID: IWSE-01 (mg/kg)

Selection Rationale

Location rep ts the high ion of 4,4-DDT
and low concentrations of four PAHs. Note that
hexachlorobenzene is below detection iimit and not
lexpected to be present.

Sample Media

PAHs US EPA Method 8270

4,4-DDT 0.00332 H
IAcenapthene 0.013 U

Benzo(a)anthracene

0.0133 U

Fluorene

Hexachlorobenzene
Ehenanthriencm

- M0573
B ke Bopig — - - TR

‘Organochlorine Pesticides US EPA Method 8081
Total Organic Carbon

|Bioassay:
(Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, h

the mid concentration of two other PAHs and the low
of 4,4-DDT. Note that

IAcenapthene

hexachlorobenzene is below detection limit and not
expected to be present.

Intracoastal Waterway Sedi RIFS cor
isample ID: IWSEO3 (mg/kg)
AZED DI /00057

Benzo(a)anthracene

IChrysene

Dibenz(a,h)anthracene

Fluoranthene

Fluorene

Hexachlorobenzene

Phenanthrene

Pyrene

Pore Water PAHs US EPA Method 8270
Organochiorine Pesticides US EPA Method 8081
|BERA Sample 1D EIWSED02 Location rep: ts the high ation of 6 PAHSs, Sediment PAHs US EPA Method 8270

Organochlorine Pesticides US EPA Method 8081
Total Organic Carbon

Bioassay:
[Amphipod - 28d Chronic, Leptocheirus plumulosus

Polychaete - 28d Chronic, Neanth dentata

Pore Water

PAHs US EPA Method 8270
‘Organochlorine Pesticides US EPA Method 8081

BERA Sample ID: EIWSEDO3

intracoastal Waterway Sediment RI/FS
flsample ID: IWSE04 (mg/kg)

Location rep 1ts the high conc

the mid concentration of chrysene, pyrene,
fluoranthene, and 4,4'-DDT and the low concentration
of dibenz(a,h)anthracene. Note that
hexachlorobenzene is below detection limit and not

of 1 PAH,

PAHs US EPA Method 8270

Organochiorine Pesticides US EPA Method 8081

Total Organic Carbon

Sedi RIFS

y
sample ID: IWSEQ7 (mg/kg)

ation of four
hthene and

and orobenzene, the mid
PAHs and the low cor
phenanthrene.

1 of acer

=

Benzo(a)anthracene .
Chrysene .

Dibenz(a.h)anthracene

Fluoranthene

Fluorene

[Hexachlorobenzene

Pyrene

Rhenanthrene) f

z'ﬁzzgzgz

expected to be present. Bioas.say : . .
Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, / h de
4.4-DDT 0.0011 M
IAcenapthene 0.0176 U
[Benzo(a)anthracene 0.018 U
Chrysene . i e . - |0164 - - . M
DiBenz(an ) anthraceney T
Fiuoranthene ) - :
Fluorene
Hexachlorobenzene
Phenanthrene H
Pyrene M
Pore Water PAHs US EPA Method 8270
Organochiorine Pesticides US EPA Method 8081
BERA Sample ID: EIWSED04 Location represents the high concentration of 1 PAH Sediment PAHs & Hexachlorobenzene US EPA Method 8270

Total Organic Carbon

Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, Neanth denfata

<

Pore Water

PAHs & Hexachlorobenzene US EPA Method 8270

055204
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TABLE 2

SUMMARY OF SAMPLE LOCATIONS AND ANALYSES

[[sample IDs, Location and Analytes

Sample Media

Analytical Methods and O

[[BERA Sample ID: EIWSEDO5

Intracoastal Waterway Sediment RI/FS
lsample ID: IWSEO08 (mg/kg)

Dibenz(a.h)anthracene

Location represents the mid concentration of pyrene
and fluoranthene and the low concentrations of three
PAHs and 4,4-DDT. Note that hexachlorobenzene is
below detection limit and not expected to be present.

BADDY OO

cenapthene

PAHs US EPA Method 8270

Fluoranthene

Fluorene

Hexachlorobenzene

0.0192 U

Qrganochlorine P US EPA Method 8081

Total Organic Carbon

Bioassay:
Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, dentata

Pyrene 0.158 M
Pore Water PAHs US EPA Method 8270
Organochlorine Pesticides US EPA Method 8081
BERA Sample 1D: EIWSEDO06 Sediment Organochlorine Pesticides US EPA Method 8081
No impacts above screening values were indicated in PAHs & Hexachlarobenzene US EPA Methad 8270
Intracoastal Waterway Reference the vicinity of this location during RI sampling. Total Ofganic Carbon
Sediment Sample located in Intracoastal
aterway Background Area near RI Bioassay:
Sample location IWSE22 Amphipod - 28d Chronic, Leptocheirus plumuiosus
Polychaete - 28d Chronic, Neanthes dentata
Pore Water PAHs & Hexachlorobenzene US EPA Method 8270
Organochlorine Pesticides US EPA Method 8081
BERA Sample ID: EIWSEDO7 Sediment Organochlorine Pesticides US EPA Method 8081
No impacts above sc ing values were indi din PAHs & Hexachlorobenzene US EPA Method 8270
Intracoastal Waterway Reference the vicinity of this location during Rl sampling. Total Organic Carbon
Sediment Sample located in Intracoastal
Waterway Background Area near RI Bioassay:
Sample location IWSE24 Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, Ne
Pore Water PAHs & Hexachlorobenzene US EPA Method 8270
Organochlorine Pesticides US EPA Method 8081
Page 4 of 9
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TABLE 2
SUMMARY OF SAMPLE LOCATIONS AND ANALYSES

Sample IDs, Location and Anal

Wetland Sediment (All Cocations. 0-0.5 f 1

Selection Rationale
bgs)h

BERA Sample ID: EWSEDO1

Wetland Sediment RI/FS sample [D:
2WSED04-004 (mgrkg)

Location repi the high conc 1 of multiple
COPECs including PAHs and pesticides and the low
concentrations of copper, endrin aldehyde, lead and
zinc. A mid concentration of nickel is also listed. Note
that several COPECs are below detection limit and not
expected to be present.

Sediment

2-Methylnaphthalene 0.153 U
4,4-DDT 0.000939 U
lAcenaphthene 0.153 U
Acenaphthylene 0.545 H
Anthracene 0.334 H
Arsenic 0.35 U
Benzo(a)anthracene 0.126 U
||Benzc(a)pyrene 0.972 H
Benzo(g,h.i)perylene 1.94 H
4.05 H
Endrin Ketone 0.013 H
[Fluoranthene 0.189 U
Fluorene 0.12U
amma-chiordane 0.0036 H
Indeno(1,2,3-cd)pyrene H

Nickel

2

21.

Phenanthrene

0.111U

Pyrene

1.18

Sample Media

PAHs US EPA Method 8270
Metals US EPA Method 6010/6020

Organochlorine Pesticides US EPA Method 8081

| Total Organic Carbon

Acid Volatile Sulfide/Simultaneously Extracted Metals
Grain Size

Bioassay:
Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, Ne hi d

Pore Water

PAHs US EPA Method 8270

Metals US EPA Method 6010/6020

Organochlorine Pesticides US EPA Method 8081
Polychaete - 28d Chronic, Neanthes arenaceodentata

[BERA Sample ID: EWSED02

Wetland Sediment RI/FS sample ID:
2WSEDO03-003 (mg/kg)

Location rep the high cor ) of multiple
COPECs including PAHs and pesticides and the low
concentrations of copper, endrin ketone, tead and zinc.
A mid concentration of several PAHs and nickel is also
listed. Note that several COPECs are below detection
limit and not expected to be present.

[2-Methylnaphthalene

0.173 U

l4,4-DDT

0.00107 U

IAcenaphthene

0.173 U

iAcenaphthylene

0.346

Anthracene

IArsenic

[Benzo(a)anthracene

Benzo(a)pyrene

Benzo(g.h.i)perylene

Chrysene

Dibenz{a,h)anthracene

Endrin Aldehyde
ndrinliketonel
Fiuoranthene

Fluorene

0.135U

|lgamma-chlordane

0.000862 U

Indeno(1,2,3-cd)pyrene

1.59

PAHs US EPA Method 8270
Metals US EPA Method 6010/6020

Organochiorine Pesticides US EPA Method 8081

Total Organic Carbon

Acid Volatile Sulfide/Simultaneously Extracted Metals
Grain Size

Bioassay:
[Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, N hes a

Wetland Sediment RI/FS sample ID:
INF4SE13-013 (mg/kg)

copper, nickel, and zinc, and low concentrations of
PAHSs; also, a mid concentration of 4,4-DDT, lead, and
pyrene. Note that several COPECs are below detection
limit and not expected to be present.

Nickel 20.9 M
[Phenanthrene 0.125 U
Pyrene 0.729.-
Pore Water PAHs US EPA Method 8270
Metals US EPA Method 6010/6020
Organochlorine Pesticides US EPA Method 8081
Polychaete - 28d Chronic, Neanthes arenaceodentata
Endrin aldehyde, endrin ketone, gamma-Chlordane
BERA Sample 1D: EWSEDO3 Location rep the high cor 1 of arsenic, Sediment PAHs US EPA Method 8270

Metals US EPA Method 6010/6020

Organochlorine Pesticides US EPA Method 8081

| Total Organic Carbon

Acid Volatile Sulfide/Simultaneously Extracted Metals
Grain Size

055206
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TABLE 2
SUMMARY OF SAMPLE LOCATIONS AND ANALYSES

Sample Media

Analytical Methods and Or

Acenaphthene 0.0103 U

Acenaphthylene 0.0117 U

Pofbeeee . woes . _|[L]
rsenic 12.8 H

Benzo(a)anthracene 0.0106 U

Benzo(a)pyrene 0.0105 U

Benzo@ N)penyiens 0%33) PR}

Cpeeme ——  — — Mmesws - J[&]

Copper 35.7 H

BiBenZ(BYN)anINIacEne Resss  — — —— - oo L]

Endrin Aldehyde 0.000403 U

Endrin Ketone 0.000505 U

Fluoranthene 0.0117 U

Fluorene 0.0102 U

gamma-chlordane

Bioassay:
Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, Nt h dentata

Wetiand Sediment RI/FS sample ID:
2WSD17-17 (mgrkg)

PAHSs, arsenic, and lead, low concentrations of nicke!.
A mid concentration of several PAHs, copper, and zinc.
Note that the organochlorine pesticides are below

Pore Water PAHs US EPA Method 8270
Metals US EPA Method 6010/6020 .
[Organochlorine Pesticides US EPA Method 8081
Polychaete - 28d Chronic, Neanthes arenaceodentata
BERA Sample ID: EWSED04 Location represents the high concentration of several Sediment Metals US EPA Method 6010/6020

PAHs US EPA Method 8270

Total Organic Carbon

Acid Volatile Sulfide/Simultaneously Extracted Metals

=

ion limit and not expected to be present. Grain Size
2-Methylnaphthalene 0.053 H
4,4-DDT 0.000829 U Bioassay: .
[Acenaphthene 0.133 H [Amphipod - 28d Chronic, Leptocheirus plumulosus
|Acenaphthylene 0.013 U Polychaete - 28d Chronic, i
Anthracene 0.257 M
Arsenic 14 H
Benzo(a)anthracene lo.724. M
Benzo(a)pyrene 0.618 M
Benzo(g,h,i)perylene 0.527 M
Chrysene. B 0.743 M
Copper 25.6° M
Dibenz(a,h)anthracene 0.312 M
Endrin Aldehyde 0.000706 U
Mgﬁrin Ketone 0.000603 U
Fluoranthene 1.43 M
Fluorene 0.139 H
lgamma-chlordane 0.000669 U
Indeno(1.2,3-cd)pyrene 0.752 M
H
el]
Phenanthrene H
Pyrene 1.34 H
Zinc 404 M .
Pore Water PAHs US EPA Method 8270
Metals US EPA Method 6010/6020
Polychaete - 28d Chronic, Neanthes arenaceodentata
BERA Sample ID: EWSED(0S Location represents the high concentration of several Sediment Metals US EPA Method 6010/6020
PAHs, 4,4-DDT, copper, and zinc, low concentrations PAHs US EPA Method 8270
Wetland Sediment RI/FS sample ID: of acenaphthylene, endrin aldehyde, and nickel. A mid Organochlorine pesticides US EPA Method 8081
INB4SE08-008 (mg/kg) concentration of several PAHs arsenic, and lead. Npte [Total Organic Carbon
that two organochlorine pesticides are below detection [Acid Volatile Sulfide/Simultaneously Extracted Metals
limit and not expected to be present. Grain Size
2-Methylnaphthalene 0.0396 M
14,4-DDT 0.00922 H Bioassay:
|Acenaphthene j ' M Amphipod - 28d Chronic, Leptocheirus plumulosus

Palychaete - 28d Chronic, Neanthes arenaceodentata

B 0188 iR
Arsenic : 3.53 M
Benzo(a)anthracene 0.993 H
Benzo(a)pyrene 1.3 H
Benzo(g:hi)perylerie 0.862 .M
Chryséne 1.27 M
Copper 39.6 H
Dibenz(a:n)anthracene 10:337 . M
Ealin ARERER Ree® . [L]
Endrin Ketone 0.000458 U
Fluoranthene 2.17 H
[Fiuorene 0.127 H
Page 6 of 9
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TABLE 2
SUMMARY OF SAMPLE LOCATIONS AND ANALYSES

Sample Media

[Sample IDs, Location and Analytes Selection Rationale
amma-chlordane 0.00024 U

Indenc(1,2,3- cd)pyrene 1.1 H
Léad X . . M
| X
Phenanthrene 1.3 H
Pyrene 1.64 H
IZinc 601 H

Pore Water

PAHs US EPA Method 8270
Metals US EPA Method 6010/6020

Analytical Methods and Organisms

Organochlorine pesticides US EPA Method 8081

Polychaete - 28d Chronic, Neanthes arenaceodentata

BERA Sample ID: EWSEDO6 Location represents the high concentration of zinc, low

Metals US EPA Method 6010/6020

concentrations of 4,4-DDT, chrysene, and pyrene. Mid
concentration of arsenic copper, lead, nickel, and a
PAH.

‘etland Sediment RI/FS sample ID:
ISPSEOD3 (mg/kg) (Location from Pond)

2-Methylnaphthalene

4YAZD D) 10
|Acenaphthene NA
IAcenaphthylene NA
IAnthracene NA
lArsenic 5.01 M
Benzo(a)anthracene NA
"Benzu(a)pyrene NA

Copper

Dibenz(a,h)anthracene

Endrin Aldehyde

Endrin Ketone

Fluoranthene

Fluorene

amma-chlordane

Indeno(1,2,3-cd)pyrene

Lead

Nickel

Phenanthrene
Preme ™ e T

Zinc

PAHs US EPA Method 8270

Organochlorine pesticides US EPA Method 8081

Total Organic Carbon

Acid Volatile Sulfide/Simultaneously Extracted Metals
Grain Size

Bioassay:
Amphipod - 28d Chronic, Lepfocheirus plumulosus
Polychaete - 28d Chronic, Neanthes arenaceodentata

Pore Water

PAHs US EPA Method 8270
Metals US EPA Method 6010/6020

Organochlorine pesticides US EPA Method 8081

Polychaete - 28d Chronic, Neanthes arenaceodentata

Location represents low to mid concentrations for the

Metals US EPA Method 6010/6020

BERA Sample ID: EWSEDO7
PAHs and metals. Organochlorine pesticides were not

Wetland Sediment RI/FS sample ID: detected in this sample and are assumed not to be

AWSED3 (mg/kg) present.

2-Methylnaphthalene 0.00936 U

la.4-00T 0.00498 U

\

lAcenaphthylene _______________Joooza6U | |

Abeeme . - Jo@® . oo o - oo o [L]
lArsenic |

[BEnzo(a)anthecene) 0 ]

PAHs US EPA Method 8270

Totat Organic Carbon

[Acid Volatile Sulfi delSlmultaneously Extracted Metals
Grain Size

Bioassay:
|Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, Neanthes arenaceodentata

Copper 276 M

Dibenz{a,h)anthracene 0.00635 U

Endrin Aldehyde 0.00579 U

Endrin Ketone 0.00527 U

Eloranthenc X Y7 E R R o

Ao e [L]

gamma-chlordane 0.00423 U

Indeno(1,2,3-cd)pyrene _10.408 M

Lead 29.3. M

Nickel 1196 . M

Phenanthrene 10.135. M

Pyrene 0.188 M

iZinc 290 M

Pore Water PAHs US EPA Method 8270
Metals US EPA Method 6010/6020
[Polychaete - 28d Chronic, Neanthes arenaceodeniata
Page 7 of 9
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TABLE 2
SUMMARY OF SAMPLE LOCATIONS AND ANALYSES

Sample IDs, Location and Analytes
BERA Sample ID: EWSED08

Wetland Sediment Reference Location
near RI Sample Location 3WSED6

Location represents a reference/background location
not impacted by site activities, but has similar physical
attributes (e.g., grain size).

! Sample Media

Sedi

Anal
Metals US EPA Method 6010/6020

| Methods and Organisms

PAHs US EPA Methad 8270

Organochlorine p US EPA Method 8081

Tota! Organic Carbon

Acid Volatile Sulfide/Simultaneously Extracted Metals
Grain Size

Bioassay:
Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, th ntata

Pore Water

PAHs US EPA Method 8270
Metals US EPA Method 6010/6020

Organochlorine pesticides US EPA Method 8081

Polychaete - 28d Chronic, Neanthes arenaceodentata

[BERA Sample ID: EWSED09

Wetland Sediment Reference Location
near RI Sample Location 2WSED11

Location rep 1its a refer g focation
not impacted by site activities, but has similar physical

attributes (e.g., grain size).

Sediment

Metals US EPA Method 6010/6020

PAHs US EPA Method 8270

Organochiorine pesticides US EPA Method 8081

Total Organic Carbon

Acid Volatile Sulfide/Simultaneously Extracted Metals
Grain Size

Bioassay:
Amphipod - 28d Chronic, Leptocheirus plumulosus
Polychaete - 28d Chronic, Neanthes arenaceodentata

Pore Water

PAHs US EPA Method 8270
Metals US EPA Method 6010/6020

Organochlorine pesticides US EPA Method 8081

Polychaete - 28d Chronic, Neanthes arenaceodentata

055209
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TABLE 2

SUMMARY OF SAMPLE LOCATIONS AND ANALYSES

Sample IDs, Location and Analytes
Stirface, Wateromiee

Selection Rationale

Sample Media

Surface Water

Metals US EPA 6010/6020

EWSWO01
Surface water location off-site north of the |Dissolved copper and total acrolein concentrations VOCs US EPA Method 8260
North Area near RI/FS sample location exceed ecological benchmarks for water .
2WSW1 Bioassay
7d Chronic (growth and survival), Mysidopsis bahia
IEWSW02

Surface water reference sample location
off-site north of the North Area west of
RI/FS surface water sample locations

No impacts above screening values were indicated in
the vicinity of this location during Rl sampling

Surface Water

Metals US EPA 6010/6020
VOCs US EPA Method 8260

Bioassay
7d Chronic (growth and survival), Mysidopsis bahia

EWSWO03
[Surface water location off-site north of the

Surface Water

Metals US EPA 6010/6020

Dissolved copper concentration exceé.ds ecological VOCs US EPA Method 8260
North Area near RI/FS sample location benchmark for water
2WSW6 Bioassay
7d Chronic (growth and survival), Mysidopsis bahia
EWSW04

Surface water from the pond area with
silver concentrations greater than the
lbenchmark {location not shown on Figure
9)

Dissolved silver concentration exceeds ecological
benchmark for water

Surface Water

Metals US EPA 6010/6020

|Bioassay

7d Chronic (growth and survival), Mysidopsis bahia

Notes:
1. Sample locations are provided on Figures 5 through 9.

H represents a high concentration within the gradient
M represents a mid concentration within the gradient
p its a low cor tion within the gradient
NA - Not available.
U - Undetected.
Page 9 of 9
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TABLE 3

SUMMARY OF SAMPLE CONTAINERS, PRESERVATIVES, AND HOLD TIMES

1. NA = Not applicable to this analysis or matrix.

2. Sample volumes submitted for analysis of pore water may be reduced due to limited sample volume.

055211

. Maxi
' Sample Container and Preservative Sample a""f‘“'“
Parameter » Storage Holding
Aqueous . Sediment 9 Time
Metals 200 miglass of MDPEBOe: | 4.0z glass or plastic <6°C 6 months
PAHs 2x1000 ml amber glass 4 oz glass or plastic <6° C 7 days water, 14 days soil (.preparatlon);
40 days (analysis)
Organochlorine Pesticides 2x1000 ml amber glass 4 oz glass or plastic <6°C 7 days water, 14 days soil (preparat:on);
40 days (analysis)
" [IPCBs 2x1000 ml amber glass 4 oz glass or plastic <6°C 7 days water, 14 days soil (preparatlon);
40 days (analysis)
Volatiles 3 x 40 ml VOA Vials, HCI NA <6° C 14 days
TOC NA 250 ml plastic <6° C 28 days
AVS/SEM NA 100 grams glass or plastic <6° C 14 days
Bioassay 1 gallon plastic 1L plastic <6°C 8 weeks
Moisture NA 4 oz glass jar <6° C NA
Notes:




TABLE 4
ANALYTICAL METHODS

COPEC

Tox survival gi'ovwh, reprouction

‘US EA 600, d1l02 28 ron| Leptdéhirué plumul ous

Method

‘|Bulk Sediment

Toxicity (survival, growth)

ASTM E1611 28d chronic Neanthes arenaceodentata

Bulk Sediment

Metals

US EPA 6010B/6020

Bulk Sediment

Polynuclear Aromatic Hydrocarbons (PAHs) and hexachlorobenzene

US EPA 8270C

Bulk Sediment

Organochlorine Pesticides (4,4'-DDT, gamma chlordane, endrin
aldehyde, endrin ketone)

US EPA 8081A

Bulk Sediment

Grain Size

ASTM D422

Bulk Sediment

Acid Volatile Sulfide/Simultaneously Extracted Metals (AVS/SEM)

US EPA Draft Analytical Method EPA/821/R-91/100

Bulk Sediment

Pore”anter Surface Water

Total Organic Carbon (TOC

Metals

US EPA 9060

US EPA 6010B/6020

Surface Water

Volatile Organic Compounds (Acrolein)

US. EPA 8260B

Pore Water

Polynuclear Aromatic Hydrocarbons (PAHs) and hexachlorobenzene

US EPA 8270C

Pore Water

Organochlorine Pesticides (4,4'-DDT, gamma-Chlordane, endrin
aldehyde, endrin ketone)

US EPA 8081A

Toxicity (survival, growth

T xiiu(s rviva'l. gfowth. reprod ctin)

US EPA 821/R-02/014 7d chroni

Mysidopsis bahia _

Soil Metals US EPA 6010B/6020

Soil Organochlorine Pesticides (4,4'-DDT, gamma chlordane, endrin US EPA'8081A
aldehyde, endrin ketone)

Soil PCBs US EPA 8082

Soil Total Organic Carbon (TOC) US EPA 9060

Notes:

1. Bioassay tests will be performed by PBS&J (Houston, Texas)

2. All other analyses will be performed by Columbia Analytical services (Kelso, Washlngton)
3. PAH compounds include acenaphthalene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene,
dibenzo(a,h)anthracene, fluoranthene, flourene, indeno(1,2,3-cd)pyrene, phenathrene, and pyrene.
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TABLE 5

- PRECISION AND ACCURACY CRITERIA

: LCS Matrix
~ Prep Surrogate | Accuracy | Spike (%| Precision
Method Method Matrix Analyte (% Rec) (% Rec.) Rec.) (RPD)
Metals :
Sediment
- 6020 3050B Soil Arsenic 78-122 70-130 30
6020 3050B Soil Copper 83-116 70-130 30
6020 30508 Soil Lead 79-121 70-130 30
6020 3050B Soil Nickel 81-118 70-130 30
6020 30508 Soil Zinc 73-121 70-130 30
Soil
6020 3050B Soil Barium 81-119 70-130 30
6020 3050B Soil Chromium 80-119 70-130 30
6020 3050B Soil Copper 83-116 70-130 30
6020 3050B Soil Zinc 73-121 70-130 30
Water
6020 Red. Precip. | Seawater Copper 63-128 50-120 20
6020 Red. Precip. | Seawater Nickel 88-112 60-126 20
6020 Red. Precip. | Seawater Silver 80-110 67-103 20
6020 Red. Precip. | Seawater Zinc 79-133 50-133 20
General Chemistry
Sediment ‘
9060 NA Soil | Total Organic Carbon = | 82-119 | 77-155 20
Pesticides :
Sediment
8081A 3540C/3541 Soil 4,4'-DDT 46-151 19-154 40
8081A 3540C/3541 Soil Endrin Aldehyde 32-132 10-129 40
8081A 3540C/3541 Soil Endrin Ketone 47-135 19-139 40
8081A 3540C/3541 Soil gamma-Chlordane 41-135 24-133 40
8081A 3540C/3541 Soil Decachlorobiphenyl (Surr.) 15-130 NA NA NA
8081A 3540C/3541 Soil Tetrachloro-m-xylene (Surr.) 21-112 NA NA NA
Water
8081A 3520C/3535 [ Water 4,4'-DDT - 42-143 28-139 30
8081A 3520C/3535 | Water Endrin Aldehyde . 27-104 10-108 30
8081A 3520C/3535 | Water Endrin Ketone 30-124 34-113 30
8081A 3520C/3535 [ Water gamma-Chlordane 47-113 35-119 30
8081A 3520C/3535 | Water Decachlorobiphenyl (Surr.) |~ 35-128 NA NA NA
8081A 3520C/3535 | Water | Tetrachloro-m-xylene (Surr.) 20-102 NA NA NA
Low-level SVOCs
Sediment
8270-SiM 3541 Soil Acenaphthene 44-104 29-110 40
8270-SIM 3541 Soil Acenaphthylene 41-110 32-106 40
8270-SIM 3541 Soil Anthracene 47-112 31-115 40
8270-SIM 3541 Soil Benz(a)anthracene 51-111 25-128 40
8270-SIM 3541 Soil Benzo(a)pyrene 52-118 24-131 40
8270-SIM 3541 Soil Benzo(g,h,i)perylene 46-114 24-127 40
8270-SIM 3541 Soil Chrysene 54-111 25-132 40
8270-SIM 3541 Soil Dibenz(a,h)anthracene 44-119 29-124 40

055213
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TABLE 5

PRECISION AND ACCURACY CRITERIA

LCS Matrix
Prep , Surrogate | Accuracy | Spike (%| Precision
Method “Method Matrix Analyte (% Rec) | (% Rec.) Rec.) (RPD)
8270-SIM 3541 Soil Fluoranthene 51-111 22-138 40
8270-SIM 3541 . Soil Fluorene 49-105 29-117 40
8270-SIM 3541 - Soil Indeno(1,2,3-cd)pyrene 42-123 20-136 40
8270-SIM 3541 Soil Phenanthrene 47-104 19-128 40
8270-SIM 3541 Soil Pyrene 48-113 11-148 40
8270-SIM 3541 Soil 2,4,6-Tribromophenol (Surr.) 35-109 NA NA NA
8270-SIM 3541 Soil Fluoranthene-d10 (Surr.) 27-106 NA NA NA
8270-SIM 3541 Soil Fluorene-d10 (Surr.)- 17-104 NA NA NA
8270-SIM 3541 Soil Terphenyl-d14 (Surr.) 35-109 NA NA NA
Water
8270-SIM 3520C Water Acenaphthene 44-113 45-114 30
8270-SIM 3520C Water Acenaphthylene 44-115 43-114 30
8270-SIM 3520C Water Anthracene 44-117 32-125 30
8270-SIM 3520C Water Benz(a)anthracene 48-125 41-128 30
8270-SIM 3520C Water Benzo(a)pyrene 43-134 35-132 30
8270-SIM 3520C Water Benzo(g,h,i)perylene 51-124 44-128 30
8270-SIM 3520C Water Chrysene 50-128 48-128 30
8270-SIM 3520C Water Dibenz(a,h)anthracene 49-133 43-135 30
8270-SIM 3520C Water Fluoranthene 48-128 48-134 30
8270-SIM 3520C Water Fluorene 48-118 45-123 30
8270-SIM 3520C Water Indeno(1,2,3-cd)pyrene 45-133 40-135 30
8270-SIM 3520C Water Phenanthrene 47-120 42-127 30
8270-SIM 3520C Water Pyrene 42-133 44-130 30
8270-SIM 3520C Water | 2,4,6-Tribromophenol (Surr.) 10-136 NA NA NA
8270-SIM 3520C Water Fluoranthene-d10 (Surr.) 31-105 NA NA NA
8270-SIM 3520C Water Fluorene-d10 (Surr.) 28-98 NA NA NA
8270-SIM 3520C Water Terphenyl-d14 (Surr.) 27-112 NA NA NA
SVOCs
Sediment
8270C-LL 3541 Soil-LL Hexachlorobenzene 39-90 30-106 40
8270C-LL 3541 Soil-LL 2-Fluorobiphenyl (Surr.) 25-97 NA NA NA
8270C-LL 3541 Soil-LL Nitrobenzene-d5 (Surr.) 27-91 NA NA NA
8270C-LL 3541 Soil-LL - Terphenyl-d14 (Surr.) 33-129 NA NA NA
Water
8270C-LL 3520C | Water-LL Hexachlorobenzene 42-102 31-101 30
8270C-LL 3520C | Water-LL 2-Fluorobiphenyl (Surr.) 31-94 NA NA NA
8270C-LL 3520C | Water-LL Nitrobenzene-d5 (Surr.) 26-110 NA NA NA
8270C-LL 3520C | Water-LL Terphenyl-d14 (Surr.) 40-127 NA NA NA
Volatiles
Water
8260B 5030B Water Acrolein : 42-118 14-180 30
8260B 5030B Water | 1,2-Dichloroethane-D4 (Surr.) 59-127 NA NA NA
8260B 5030B Water | 4-Bromofluorobenzene (Surr.) 68-117 NA NA NA
8260B 50308 Water | Dibromofluoromethane (Surr.)| 73-122 NA NA NA
8260B 5030B Water Toluene-D8 (Surr.) 78-129 NA NA NA

055214
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TABLE 5
PRECISION AND ACCURACY CRITERIA

LCS Matrix
Prep Surrogate | Accuracy | Spike (%| Precision
Method Method Matrix Analyte (% Rec) | (% Rec.) Rec.) (RPD)
PCBs

Soil

8082 3540C/3541|  Soil Aroclor 1260 NA 53-129 20-185 40

8082 3540C/3541 Soil Decachlorobiphenyl (Surr.) 35-133 NA NA NA

8082 3540C/3541 Soil | Tetrachloro-m-xylene (Surr.) 10-135 NA NA NA
Notes: : .
LCS - laboratory control samples

RPD - relative percent difference

055215
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TABLE 6

COMPARISON OF DETECTION LIMITS VS. ECOLOGICAL BENCHMARKS

055216

Méthod Method |
Detection | Reporting
Method Analyte Units Benchmark Limit Limit
Metals
Sediment
6020 Arsenic mg/kg 8.2 0.06 0.5
6020 Copper mg/kg 34 0.08 0.1
6020 Lead mg/kg 46.7 0.009 0.05
6020 Nickel mg/kg 20.9 0.00004 0.0002
6020 Zinc mg/kg 150 0.2 0.5
Water :
6020 Copper mg/L 0.0036 0.00003 0.0001
6020 Nickel mg/L 0.0131 0.0002 0.0002
6020 Silver mg/L 0.0002 0.008 0.02
6020 Zinc mg/L 0.0842 0.00006 0.0005
Soil
6020 Barium mg/kg 330 0.005 0.5
6020 Chromium mg/kg 0.4 0.03 0.2
6020 Copper mg/kg 61 0.08 0.1
6020 Zinc mg/kg 120 0.2 0.5
General Chemistry
Sediment
9060 Total Organic Carbon | mg/kg -- 0.02 0.05
Pesticides
Sediment '
8081A 4,4'-DDT mg/kg 0.00119 ~0.0002 0.001
8081A Endrin Aldehyde ma/kg 0.00267° 0.0002 0.001
8081A Endrin Ketone mg/kg 0.00267° 0.00006 0.001
8081A gamma-Chlordane mg/kg 0.00226° 0.00004 0.001
Water ]
8081A 4,4'-DDT mg/L 0.000001 0.000001 0.00001
8081A Endrin Aldehyde mg/L 0.000002° | 0.000002 [ 0.00001
8081A Endrin Ketone mg/L 0.000002° | 0.000001 0.00001
8081A gamma-Chlordane mg/L 0.000004° | 0.000001 0.00001
Low-level SVOCs
Sediment -
8270-SIM Acenaphthene mg/kg . 0.016 0.0003 0.005
8270-SIM - Acenaphthylene mg/kg 0.044 0.0002 0.005
8270-SIM Anthracene mg/kg 0.0853 0.0002 0.005
8270-SIM Benz(a)anthracene mg/kg 0.261 0.0002 0.005
8270-SIM Benzo(a)pyrene mg/kg 0.43 0.0002 0.005
8270-SIM Benzo(g,h,i)perylene mg/kg 0.67° 0.0002 0.005
8270-SIM Chrysene mg/kg 0.384 0.0002 0.005.
8270-SIM Dibenz(a,h)anthracene mg/kg 0.0634 0.0002 0.005
8270-SIM Fluoranthene mg/kg 0.6 0.0002 0.005
8270-SIM Fluorene mg/kg 0.019 0.0002 0.005
8270-SIM Indeno(1,2,3-cd)pyrene mg/kg 0.6° 0.0002 0.005
8270-SIM Phenanthrene mg/kg 0.24 - 0.0002 0.005
8270-SIM Pyrene mg/kg 0.665 0.0002 -0.005
Water
8270-SIM Acenaphthene mg/L 0.0404 0.000003 [ 0.00002
8270-SIM Acenaphthylene mg/L -—- 0.000002 0.00002
8270-SIM Anthracene mg/L 0.00018 0.000003 | 0.00002
8270-SIM Benz(a)anthracene mg/L --- 0.000003 0.00002
Page 1 of 2
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TABLE 6

COMPARISON OF DETECTION LIMITS VS. ECOLOGICAL BENCHMARKS

Method Method |
Detection | Reporting
Method - Analyte Units Benchmark Limit Limit
8270-SIM Benzo(a)pyrene mg/L _— 0.000002 0.00002
8270-SIM Benzo(g,h,i)perylene mg/L - 0.000004 | 0.00002
8270-SIM Chrysene mg/L --= 0.000003 | 0.00002
8270-SIM Dibenz(a,h)anthracene mg/L _— 0.000003 | 0.00002
8270-SIM Fluoranthene mg/L 0.00296 .| 0.000003 | 0.00002
8270-SIM Fluorene mg/L 0.05 0.000003 | 0.00002
8270-SIM Indeno(1,2,3-cd)pyrene mg/L -—- 0.000002 0.00002
8270-SIM Phenanthrene mg/L 0.0046 0.000003 | 0.00002
8270-SIM Pyrene mg/L 0.00024 0.000003 | 0.00002
SVOCs

Sediment
8270C-LL Hexachlorobenzene mg/kg 0.006° 0.000079 0.001

Water
8270C-LL Hexachlorobenzene mg/L 0.129° 0.000022 0.00022

Volatiles

Water

8260B | Acrolein [ mg/L | 0005 [ 0002 | 0.02
' PCBs
Soil
8082 [ Aroclor-1254 [ mg/kg [ s500° | 00021 | 0.01
Notes:

Marine/estuarine ecological benchmarks were taken from Update to Guidance for Conducting Ecological Risk Assessments at
Remediation Sites in Texas RG-263 (January 2006) unless otherwise noted. When a TRRP marine value was not available, values
from Buchman (2008) were used.

? Total chlordane.
® Total endrin.

°Buchman, M. F., 2008. NOAA Screening Quick Reference Tables, NOAA OR&R Report 08-1, Seattle WA, Office of Response and
Restoration Division, National Oceanic and Atmospheric Administration.

¢ Parmelee, R. W., C.T. Phillips, R.T. Checkai, and P.J. Bohlen. 1997.Determining the Effects of Pollutants on Soil Faunal
Communities and Trophic Structuré Using a Refined Microcosm System. Environmental Toxicology and Chemistry, Vol. 16, No. 6, pp.

1212-1217. Value not presented in the SLERA. Value for total PCBs as congeners.

0565217
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1. Introduction

Since 1986, Columbia Analytical Services, Inc. (CAS) has been actively involved in the
analysis of marine and freshwater sediment, water and tissue samples. Much of our
analytical work is in support of dredging, remedial investigation, feasibility studies and
risk assessment, which, in many cases, require extremely low-level detection limits.
These types of samples present unique challenges to the laboratory due to analytical
interferences caused by the matrices.

CAS has developed and implemented cleanup procedures and method modifications to
specifically deal with these types of matrices. We have also developed the expertise
necessary to perform complex ultra-trace analyses. These low-level analyses of
sediment, tissue and water use advanced specialized instrumentation.  This
instrumentation includes Inductively Coupled Plasma Mass Spectroscopy (ICP/MS),
purge and trap cold vapor atomic fluorescence spectrometry, High-Resolution Gas
Chromatography/Mass  Spectroscopy (HRGC/MS), and High-Resolution Gas
Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS).

CAS, headquartered in Kelso, Washington, is a certified, full-service chemical and
biological analytical laboratory network. Our network is comprised of eight fixed
laboratories and four service centers in Arizona, California, Florida, Hawaii, New York,
Texas and Washington. In addition to supporting marine and freshwater aquatic sample
analyses throughout the United States, our laboratories also possess the necessary
permits to accept samples from foreign countries.

This Statement of Qualification provides a general description of CAS analytical
protocols for determining trace analytes in marine and freshwater environmental
samples. Detection limits for these analytes are also included. The analytes discussed
in this SOQ are those typically requested for marine and freshwater projects. Also
included in this SOQ, is a section discussing CAS’ relevant experience that provides
project references and a project experience matrix. '
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II. Sample Preparation

Pore Water Extraction

‘Pore water extractions are performed according to the latest Army Corps of

Engineers (ACOE) interim protocol. CAS actively attends meetings and provides
recommendations for the development of the procedures. Sample manipulations
are performed in a glove box under anaerobic conditions. Double centrifuging is
performed in a refrigerated centrifuge, maintaining anaerobic conditions within the
sample containers. Filtration is optional, depending on project objectives. If
required, filtration is performed using a silver membrane or polycarbonate filter
media to prevent loss of butyltin compounds to adsorption. The analysis of pore
water is performed using the procedures listed in the “Seawater” section of each
constituent’s analytical protocol.

Freeze-Drying

CAS incorporates the use of freeze-drying of sediment and tissue samples for
environmental analysis. Freeze-drying of sediment and tissue samples is
performed prior to extraction and analysis for Polynuclear Aromatic Hydrocarbons
(PAHSs), Polychlorinated Biphenyls (PCBs), Pesticides, Dioxins, and Metals. The
use of freeze-drying eliminates or reduces the undesirable effects of water. The
most significant benefits are lower detection limits and more quantitative
determinations. In addition to lower detection limits and better recoveries, freeze-
drying of samples allows for complete homogenization of the sample matrices.
Thus, improved precision is realized. This is particularly significant when analyzing
heterogeneous samples (e.g. high organic sediments, whole-body tissues, etc.).

Tissue Homogenization

All tissue samples are subjected to homogenization techniques prior to analysis,
which are designed to assure representative sub-sampling for each analytical
parameter. The procedures used within CAS for homogenization vary significantly
depending on the tissue type and the technical specifications for the project. Our
laboratory is equipped to handle a wide variety of tissue preparations. These range
from relatively simple whole body homogenization of juvenile fish, to more involved
applications where small rodents require radiation treatment for destruction of
biological hazards (e.g. Hantavirus, rabies, etc.) and subsequent dissection for
analysis of individual organs.

Total Solids

Total solids values are derived from freeze-dried tissues. The determination is
performed on a pre-homogenized wet sample. The dry solids from the freeze-
drying determination are then further homogenized and used for the metals
analysis (except mercury) as described in the metals section of this document.
Freeze-drying is performed to avoid degradation and associated chemical changes
that occur when the sample is dried at elevated temperatures.
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II1. Analytical Protocol

A brief description of the procedures CAS typically efploys for the analysis of sediment,
tissue, seawater and freshwater matrices in support of marine and freshwater studies is
provided in the following sub-sections. Due to the complexity of analyzing these
matrices for low-level constituents, specialized procedures beyond the scope of EPA
SW 846, EPA-CLP and other routine methods are often required. Seawater presents no
particular challenges when determining organic constituents. However, trace metals
analysis in the presence of high dissolved solids requires relatively involved techniques
to reach the levels of detection typically required to meet project objectives. CAS has
been active in research and development of procedures for preparation and analyses of
sediment, tissue and water samples. Our laboratory specializes in the analysis of tissue
and sediment for low-level chemical constituents and has developed procedures for
providing data of high technical quality that meets standard validation . criteria. A
summary of some of our experience over the last ten years may be found in Section IV.

A. Polyaromatic Hydrocarbons (PAHs) and Base Neutral Acid Compounds
(BNAs)

Seawater and Pore Water

Sample preparations generally follow traditional solvent extraction techniques;
continuous liquid/liquid or separatory funnel. These extracts rarely require cleanup
procedures before instrumental analysis, and can be concentrated to smaller final
volumes to gain sensitivity. For PAHSs, instrumental analysis is performed using Gas
Chromatograph /Mass Spectrometry (GC/MS) operated in the Selective lon
Monitoring (SIM) mode to maximize sensitivity. In addition to the standard list of
PAHs typically analyzed, the associated alkylated homologs are also available.
Detection limit information for the complete list of PAH compounds, including the
alkylated homologs, is listed in the tables following page 13. For low-level
semivolatile organic analysis conventional GC/MS techniques are used in
conjunction with a Large Volume Injector (LVI) system. The LVI allows for a greater
quantity of analyte to be introduced into the GC/MS. Detection limits for low-level
semivolatile analytes are listed in the tables following page 13.

Sediments

Sample preparations are generally initiated using traditional solvent extraction
techniques, usually soxhlet, and, occasionally, sonication. Prior to instrumental
analysis, extracts are put through Gel Permeation Chromatography (GPC) cleanup
and usually silica gel clean up. For PAHSs, instrumental analysis is performed using
Gas Chromatograph /Mass Spectrometry (GC/MS) operated in the Selective lon
Monitoring (SIM) mode to maximize sensitivity. In addition to the standard list of
PAHs typically analyzed, the associated alkylated homologs are also available.
Detection limit information for the complete list of PAH compounds, including the
alkylated homologs, is listed in the tables following page 13. For low-level semi-
volatile organic analysis conventional GC/MS techniques are used in conjunction
with a Large Volume Injector (LVI) system. The LVI allows for a greater quantity of
analyte to be introduced into the GC/MS than standard injection systems.
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'Detection limits for low-level semi-volatile analytes are listed in the tables following

page 13.

Tissue

All Tissue samples are subjected to homogenization before analysis. This
preparation insures representative sub-sampling for each analytical parameter.

Conventional solvent extraction techniques such as soxhelt and sonication are

usually employed for extracting the samples. Prior to instrumental analysis,
extracts are put through Gel Permeation Chromatography (GPC) cleanup and silica
gel cleanup. Removal of lipids is of particular concern during the cleanup process.
The instrumental analysis is performed using GC/MS operated in SIM mode to
maximize sensitivity. In addition to the standard list of PAHs typically analyzed, the
associated alkylated homologs are also available. Detection limit information for the
complete list of PAH compounds, including the alkylated homologs, is listed in the
tables following page 13. .

B. Pesticides/PCB Aroclors

Seawater and Pore Water

The pesticide and PCB Aroclor analyses are performed by following EPA Methods
8081 and 8082. Prior to instrumental analysis for pesticides, extracts are generally
not put through any cleanup process. The PCB Aroclor fraction receives an acid
cleanup prior to Gas Chromatograph/Electron Capture Detector (GC/ECD) analysis.

- Detection limit information is listed in the tables following page 13. For ultra low-

level Aroclor analysis a Large Volume Injector (LVI) system is used in conjunction
with GC/ECD.

Sediments

To obtain the low level detection limits required when analyzing marine sediments,

the pesticide and PCB -Aroclor analyses are performed by following EPA Methods
8081 and 8082 with slight modifications to the sample mass, final extract volume,
and cleanup procedures. To accommodate the relatively large sample mass
required to reach the low level detection limits, the samples are extracted using a
sonication technique: The extracts are put through Gel Permeation
Chromatography (GPC) cleanup and mercury cleanup procedures prior to splitting
for Aroclor and pesticide analyses. The pesticide fraction generally goes directly to
the Gas Chromatograph/Electron Capture Detector (GC/ECD) for analysis. The
PCB Aroclor fraction receives an acid cleanup prior to GC/ECD analysis. Detection
limit information is listed in the tables following page 13.
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Tissue

To obtain the low level detection limits required when analyzing biological tissues,
the pesticide and PCB Aroclor analyses are performed by following EPA Methods
8081 and 8082 with slight modifications to the sample mass, final extract volume,
and cleanup procedures. In order to assure representative sub-sampling for each
analytical parameter, all tissue samples are subject to homogenization prior to
analysis. To accommodate the relatively large sample mass required to reach the
low level detection limits, the samples are extracted using a sonication technique.
The extracts are put through GPC and Florisil® cleanups. prior to splitting for PCB
Aroclor and pesticide analyses. The pesticide fraction generally goes directly to the
GC/ECD for analysis. The PCB Aroclor fraction receives an acid cleanup prior to
GC/ECD analysis. Detection limit information is listed in the tables following page
13. For ultra low-level Aroclor analysis a Large Volume Injector (LVI) system is

" used in conjunction with GC/ECD.

C. PCB Congeners

Seawater and Pore Water

The PCB congener analysis is performed by following EPA Method 8082 with slight
modifications. The extracts are subjected to acid and permanganate cleanups prior
to GC/ECD analysis. Detection limit information is listed in the tables following
page 13. )

Sediments

To obtain the low level detection limits required when analyzing marine sediments,
the PCB congener analysis is performed by following EPA Method 8082 with slight
modifications to the sample mass, final extract volume, and cleanup procedures.
To accommodate the relatively.large sample mass required to reach the low level
detection limits, the samples are extracted using a sonication technique. The
extracts are subjected to GPC, mercury, silica gel, acid, and permanganate
cleanups prior to GC/ECD analysis. Detection limit information is listed in the tables
following page 13. -

Tissue

To obtain the low level detection limits required when analyzing biological tissues,
the PCB congener analysis is performed by following EPA Method 8082 with slight
modifications to the sample mass, final extract volume, and cleanup procedures. In
order to assure representative sub-sampling for each analytical parameter, all
tissue samples are subject to homogenization prior to analysis. To accommodate
the relatively large sample mass required to reach the low level detection limits, the
samples are extracted using a sonication technique. The extracts are subjected to
GPC, silica gel, acid, and permanganate cleanups prior to GC/ECD analysis.

~ Detection limit information is listed in the tables following page 13.
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D. Organotin

Seawater and Pore Water

Aqueous samples are analyzed using solvent extraction, derivatization, and a Gas
Chromatography Flame Photometric Detector (GC/FPD). Following the addition of
surrogate compounds (tripropyltin chloride and tripentyltin chloride), aqueous
samples are extracted with hexane that contains 0.2% (wt./vol.) tropolone. Extracts
are derivatized with hexylmagnesium bromide in ether via a Grignard reaction. The
Grignard reagent is synthesized by CAS (commercially available reagent is not
used due to unacceptable purity). Extracts are cleaned by elution through alumina
and silica gel columns. The extracts are analyzed by GC/FPD with a 610 nm filter. A
minimum (10%) of analyte hits are confirmed by secondary column GC/FPD or
GC/MS analysis. All detectable values are confirmed if the samples originated from
an uncharacterized site (i.e. no historical data to suggest the likelihood of the
presence of organotin). Detection limit information is listed in the tables following
page 13.

Sediments

Bulk sediment samples are analyzed using solvent extraction, derivatization, and a
GC/FPD. Samples are dried with muffled, anhydrous sodium sulfate. Following the
addition of surrogate compounds (tripropyltin chloride and tripentyitin chloride),
sediments are extracted with methylene chloride that contains 0.1% (wt./vol.)
tropolone. After solvent exchange into hexane, extracts are derivatized with
hexylmagnesium bromide in ether via a Grignard reaction. The Grignard reagent is
synthesized by CAS (commercially available reagent is not used due to
unacceptable purity). Sediment extracts are cleaned by elution through alumina and
silica gel columns. The extracts are analyzed by GC/FPD with a 610 nm filter. A
minimum (10%) of analyte hits are confirmed by secondary column GC/FPD or
GC/MS analysis. All detectable values are confirmed if the samples originated from
an uncharacterized site (i.e. no historical data to suggest the likelihood of the
presence of organotin). Detection limit information is listed in the tables following
page 13. '

Tissue

Tissue samples are analyzed using solvent extraction, derivatization, and GC/FPD.
Samples are dried with muffled, anhydrous sodium sulfate. Following the addition of
surrogate compounds (tripropyltin chloride and tripentyltin chloride), tissues are
extracted with methylene chloride that contains 0.1% (wt./vol.) tropolone. After
solvent exchange into hexane, extracts are derivatized with hexylmagnesium
bromide in ether.via a Grignard reaction. The Grignard reagent is synthesized by
CAS (commercially available reagent is not used due to unacceptable purity).
Tissue extracts are cleaned by elution through Florisil® columns. The extracts are
analyzed by GC/FPD with a 610 nm filter. A minimum (10%) of analyte hits are
confirmed by a secondary column GC/FPD or GC/MS analysis. All detectable
values are confirmed if the samples originated from an uncharacterized site (i.e. no
historical data to suggest the likelihood of the presence of organotin). Detection limit
information is listed in the tables following page 13.
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E. Metals

Seawater and Pdre Water

Several procedures have been used at CAS for the analysis of seawater, but the
most universal technique with the best overall performance for a relatively wide
range  of elements is the reductive precipitation technique. The procedure
incorporates a chemical separation to remove interfering matrix components so final
analysis can be performed using inductively coupled plasma-mass spectroscopy
(ICP-MS). The separation utilizes reduction of certain target analytes to the
elemental state and precipitation of others as the boride depending on reduction
potentials and/or boride solubility. The precipitation is facilitated using elemental
palladium and iron boride as carriers. Once separated from the seawater matrix via
centrifugation, the precipitate is re-dissolved and analyzed using ICP-MS. Typically,
this procedure is performed with the intention of including arsenic and chromium in
the analyses. When these-elements are not of concern, some improvement of
sensitivity can be achieved by altering the dissolution.acid used in the procedure.
Detection limit information is listed in the tables following page 13.- Mercury
determinations are generally performed using EPA Method 1631, purge and trap
atomic fluorescence. Detection limit information is listed in the tables following page
13.

Sediments

Sediment samples are prepared for analysis using one of two approaches. One
procedure incorporates the use of hydrofluoric acid to assure dissolution of
refractory compounds and/or refractory compounds containing heavy metals (i.e.
contained within the crystalline structure). In recent years, this approach has
almost been eliminated for marine studies conducted for environmental
applications. Currently, the digestion procedure most commonly required consists of
a more traditional nitric/peroxide dissolution essentially equivalent to the EPA soil
procedures. CAS performs both procedures. The analysis of the digestate for trace
constituents is typically performed using ICP-MS. Major components are analyzed
using ICP-Optical Emission Spectrometry (OES). Sediment samples generally
present no analytical difficulties with regard to uncorrectable interferences.
Occasionally, Graphite Furnace Atomic Absorption Spectrophotometry (GFAAS) is
needed for confirmation of some elements. Detection limit mformatlon is listed in the
tables following page 13.

For mercury, a larger aliquot of the wet sample is digested than is usually done for
routine analyses of solid and semi-solid materials. This allows representative sub-
sampling of sediments and provides the additional sensitivity typically required. The
digestion procedure incorporates similar ratios of digesting/oxidizing reagents as
standard EPA procedures. Additional concentrated nitric is added to facilitate the
digestion of the high organic content. Standard Cold Vapor Atomic Absorption
Spectrophotometry (CVAAS) technique is used for the analysis of the digestate.
Detection limit information is listed in the tables following page 13.

O:\marketing\sog\marine\ soq 7 6/16/2004 11:03 AM


file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq

055239

Tissue

The digestion procedure for all elements except mercury consists of an acid
digestion-oxidation under elevated temperature and pressure in a closed system.
The procedure is generally preferred over modifications to conventional EPA soil
digestions for several reasons. By freeze-drying the sample and grinding it to a
homogenous meal, a representative sample is easily obtained. This is especially
significant when analyzing whole-body samples where bone, gristle, and skin are
difficult to disperse uniformly throughout the sample. This is also true for portions of
bivalve samples that are very difficult to homogenize when wet. Besides helping
homogeneity, the absence of water in freeze-drying facilitates the
digestion/oxidation of organic material by the oxidants added. Performing the
digestion in a closed Teflon vessel under elevated temperature and pressure also
increases the completeness of digestion and minimizes loss of target: analytes
during the procedure (i.e. superior matrix spike recoveries are attained).

For mercury, our laboratory digests a larger aliquot of the wet sample than is
typically done for routine analyses of solid and semi-solid materials. This allows
representative sub-sampling of tissues. The digestion procedure incorporates
similar ratios of digesting/oxidizing reagents as standard EPA procedures.
Additional concentrated nitric is added to facilitate the digestion of the high organic
content.

The digestates are analyzed using a combination of ICP-MS, ICP-OES, GFAAS,
and CVAAS. Selenium is typically analyzed using GFAAS because of uncorrectable
isobaric interferences when using ICP-MS. Mercury is analyzed in tissue using
standard cold vapor techniques. Our laboratory does perform ultra trace mercury
determinations using purge and trap cold vapor atomic fluorescence techniques, but
generally does not need the added sensitivity to obtain the required detection limits
to meet most project objectives. All other elements are analyzed using ICP-MS or
ICP-OES, depending on the required sensitivity. Detection limit information is listed
in the tables following page 13.

F. Dioxins/Furans

Seawater and Pore Water

The polychlorinated dioxins/furans analyses are performed by EPA Methods 8290
and 1613 to meet part per quadrillion detection limits usually specified for this work.
The typical reporting limits are listed in the tables following page 13. In order to
reach these ultra-low detection limits, extensive procedures were developed to
minimize contamination. These procedures minimize sample transfer and use
disposable glassware where feasible. '

O:\marketing\sog\marine\ soq ) 8 6/16/2004 11:03 AM


file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq
file://O:/marketing/soq/marine/soq

055240

Sediments

CAS follows EPA Methods 8280, 8290, and 1613 to perform dioxin/furan analyses.
EPA Methods 8290 and 1613 require high resolution gas chromatography/high
resolution mass spectrometry (HRGC/HRMS) techniques to meet the parts per
trillion (sediment) detection limits typically requested. The reporting limits are listed
in the tables following page 13. In order to reach these ultra-low detection limits,
extensive procedures were developed to minimize contamination. These
procedures minimize sample transfer and use disposable glassware where feasible.
Special clean-up techniques have been specifically developed for sediment to
minimize matrix interferences. ' ‘

Tissue

Analysis is performed by EPA Methods 8280, 8290, and 1613 on biological tissue
samples. Special clean-up techniques were developed for dealing with tissue
samples verses sediment samples to remove biologically active components that
could interfere. with the analysis. Instrumental analysis is performed by
HRGC/HRMS techniques to meet the one part-per-trillion detection limit often

' requested for tissue samples. Typical reporting limits are listed in the tables

following page 13.

Dioxin/Furan Screening

CAS provides full service dioxin testing. In our Houston laboratory both high and -
low resolution GCMS methodologies are performed on a variety of sample
matrices: XAD resins/filters, sediments, tissues, paper, ash, soil, water, and waste.
Methodologies employed by CAS/Houston include: EPA 8290, EPA 8280, EPA
613, EPA 1613, and NCASI 551.
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IV. Experience

Since 1986, Columbia Analytical Services, Inc. (CAS) has been actively involved in the
analysis of water, sediment and tissue in support investigations of sediments and
dredge spoils as administered by the Army Corps of Engineers, the US EPA, Port
Authorities and various other government agencies throughout the US and other
countries. CAS has performed chemical analyses in support of the Puget Sound

Estuary Program (PSEP), Puget Sound Dredged Disposal Analyses (PSDDA), and the -

Puget Sound Water Quality Authority. These studies have included numerous analyses
of sediment, tissue and water samples for a variety of trace metals, organics, and
conventional chemical constituents. Specific project experience is discussed in the
following paragraphs and listed in the following experience matrix.

Sediment Testing: Our project work involves the development and validation of
specialized analytical techniques to meet the low-level detection limits and difficult
matrix requirements of sediment samples. All data generated under sediment programs
must meet specific quality control and stringent data deliverable requirements for
complete data validation.

Tissue: CAS performs trace level analyses of a variety of marine tissues.. Typical
matrices are marine and freshwater fish, as well as crustaceans, mollusks and other
invertebrates. Project work involves developing and validating specialized analytical
techniques to meet difficult matrix and low-level detection limit requirements. This
includes the development of dissection and other sample preparation techniques as well
as sample digestion procedures. ‘

Ultra-Trace Metals: CAS performs ultra-trace level metals analyses of pore water
samples associated with harbor dredging projects. The analyses can be extremely
challenging due to the sample matrix and the limited volume of sample available.
Detection limits in the sub-part per billion (ppb) range are commonly requested and the
analyses are supported by strict QA/QC protocols.
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CAS EXPERIENCE MATRIX

Most of these projects have typically required validatable data packages,
including project-specific data deliverables.

k)
3

| El

<

grams

CERCLA

[Washington SMS

Washington PSDDA/PSEP

EPA Green/Gold Book

Clean Water Act (TMDL, 404)

Regional Board Protocols

INOAA Status and Trends

Regional Regulatory Program

Methods Development

Physical Sediment Properties

Metals Analysis

Semivolatiles Analysis (A/B/N)

PCB Aroclors

PCB Congeners

Ultra-Low Level Analysis
Volatiles Analysis ~

Organotins Analysis

Organochlorine Pesticides

Lipids

Petroleum Hydrocarbons

JAVS

SEM

IScreen PAHSs, PCBs, Dioxins,
lor Dioxin/Furans

[ToC

Alaska Mine Discharge and |
(analysis of sediment, soil, freshwater, & other samples)

Alaska Pulp Corp. RIFS
(analysis of sediment, marine, & wood samples)

Alaska River Bioaccumulation Study

(analysis of lissue, sediment & freshwater samples)

Columbia River Estuary Study Task Force Studies

(analysis of tissue, sediment, soil, porewater)

Coos Bay Investigations

(analysis of tissue, sediment, marine water, porewater, & wood-related jals

Duwamish River Sediment Characterization

(analysis of sediment samples}

Duwamish River Water Quality Assessment

(analysis of marine water & samples)

East Waterway Bioaccumulation Testing

(analysis of tissue, sediment & freshwater samplas)

Forest Service Abandoned Mine | igations

(analysis of sediment, soil, freshwater samples)

Freshwater Stream Biota Toxics Inventory
(analysis of tissue, sediment, soil, & freshwater sampis)

Grand Calumet PRP Analytical Support
(analysis of sediment & freshwater samples)

Hugo Neu-Proler Sediment Investigation

(analysis of sediment & maring water samples)

Hylebos Waterway Cleanup Committee Investigations

(analysis of sediment & wood-refated materials)

Hylebos Waterway Wood Debris Group Cleanup

(analysis of sediment & wood-refated

Hylebos Waterway Wood Debris Group Cleanup

(analysis of sediment & marine water samples)

Jackson Park Housing Complex RI/FS

“(analysis of sediment & soil samples)

Ketchikan Pulp Superfund Investigation

(analysis of sediment, marine water & wood-related materials)

Marina Sediment Characterization
(analysis of sediment & freshwater samples)

McCormick and Baxter Creosoting CompanyRI/FS

(analysis of sediment, soil, freshwater and wood-refated samples)

y California S

(analysis of sediment, marine water & samples)

NCASI Freshwater and Marine Studies

(analysis of tissue, sediment, soil, marine water, freshwater and wood-related samples)

NOAA-NMFS Overflow Analytical Support

(analysis of lissue samples)

Port Arthur Sediment RI
(analysis of sediment, marine water & freshwater samples)

Port of Kalama Investigations
(analysis of sediment, freshwater & porewater samples)

Port of LA Operable Unit 2&3

(analysis of sediment & marine water samples)

Port of Newport Dredge Characterization

(analysis of sediment & marine water samples)

Port of Portland General Environmental Services

(analysis of tissue, sediment, soif, porewater, freshwater and other samples)

Port of San Diego; Analytical Services

(analysis of sediment, marine water & freshwater samples)
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CAS EXPERIENCE MATRIX

Most of these projects have typically required validatable data packages,
including project-specific data deliverables.

| Board Protocols
Analysis

Clean Water Act (TMDL, 404)
ISemivolatiles Analysis (A/B/N)
[Screen PAHSs, PCBs, Dioxins,

or Dioxin/Furans

Physical Sediment Properties
[Toc

[Washington PSDDA/PSEP
Ultra-Low Level Analysis
[Organochlorine Pesticides
Lipids

Petroleum Hydrocarbons

EPA Green/Gold Book
INOAA Status and Trends
Methods Development

Volatiles Analysis

Washington SMS
Metals Analysis
PCB Congeners

PCB Araclors

CERCLA

IAVS
ISEM

|

Port of San Diego- Chula Vista Dredge

(analysis of sediment samples)

Port of Seattle T-3

(analysis of tissus, sediment, soil, marine water, porewater)

‘|Portland Shipyard RI/FS
(analysis of sediment, soil, marine water & freshwater samples)

Potlatch Sediment and Effluent Studies
(analysis of sediment, soil, freshwater, wood-related and other samples)

Puget Sound Confined Disposal Site Study

(analysis of tissue, sediment & marine water samples)

Rayonier Mill and Landfill Analytical Services
(analysis of sediment, soil, freshwater, wood-rejated and other samples)

Ross Island Initial and RI

{analysis of tissue, sediment, soil, p , freshwater and d-refated samples)

Qedi

San Franci Corps ing

(analysis of sediment, marine water & freshwater samples)

South Carolina Superfund Investigation

(analysis of tissue, sediment, marine water & samples)

Spokane River Investigation

{analysis of tissue, sediment, soil, porewater, freshwater and wood-related samples)

Tongue Point Finger Piers and Landfill Rl
(analysis of sediment & marine water samples)

Totem Marine Sediment investigation

| __(analysis of sediment samples)

Tributyl Tin Method Porewater Development Study

(analysis of marine water & freshwater samples)

U.S. EPA SAS Program- Tissue Studies d
(analysis of tissue, sediment, soil, marine water, freshwater, porewater, air & other samples)

U.S. Oit & Refining PSDDA Characterization

(analysis of sediment samples)

U.S. Navy Pearl Harbor/West Loch Dredge

(analysis of sediment, porewater, and tissue samples)

U.S. Navy Puget Sound Long Term Monitoring

(analysis of tissue, sediment & marine water samples)

U.S. Navy San Diego Bay Sediment and Toxicity Analysis

(analysis of lissue, sediment & marine water samples)

NOAA BioEffects and Status and Trends Programs
Sediment samples from the areas below were tested by PASOHRGS (EPA4425)

Southern Calif. Bays

Galveston Bay, Biscayne Bay and Sabine Lake, Texas
St. Lucie Bay, Florida

Northern, Central and Southern Puget Sound
Charleston Harbor and Winyah Bay, South Carolina
Delaware River and Bay

Chesapeake Bay 1998, 1998 and 2001

San Francisco Bay 2000 and 2001

San Diego Bay .

U. S. ACE - Columbia and Willamette Rivers
Sediment samples from the areas below were tested by PAS0HRGS (EPA4425)

U. S. ACE - Miami Harbor Expansion & Maintenance Dredging

{Anaiysis of sediment and tissue samples)

Southern CA Coastal Water Res. Project - So. CA Bight 1998

samples from the area below were tested by PASOHRGS (EPA4425)

2/5/03
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" TABLE 1

Polynuclear Aromatic Hydrocarbons (PAHs) by
Gas Chromatography/Mass Spectrometry (GC/MS) Selected lon Monitoring (SIM)
Method Detection Limits (MDLs) and Method Reporting Limits (MRLs)

Soil/Sediment /K Tissue /K

Water (ug/L) (Dry Wt. Basis) (Wet Wt. Basis)
Analyte MDL MRL MDL MRL mbL MRL
Naphthalene 0.004 0.02 0.3 5 0.3
2-Methylnaphthalene 0.004 - 0.02 0.3 0.2
1-Methylnaphthalene” - 0.004 0.02 0.2 0.2
C2-Naphthalenes* 0.02 0.02 5
C3-Naphthalenes* 0.02 0.02 5
C4-Naphthalenes* 0.02 0.02 5
Acenaphthylene 0.002 0.02 0.2
Acenaphthene 0.003 0.02 0.3
Dibenzofuran 0.003 0.02 0.2
Fluorene 0.003 0.02 0.2
C1-Fluorenes™ 0.02 0.02 5
C2-Fluorenes* 0.02 0.02 - 5
C3-Fluorenes* 0.02 0.02 5
Dibenzothiophene 0.003 0.02 0.2
C1-Dibenzothiophenes* 0.02 0.02 5
C2-Dibenzothiophenes* 0.02 0.02 5
C3-Dibenzothiophenes* 0.02 0.02 ) 5
Phenanthrene 0.003 0.02 0.2
Anthracene 0.003 0.02 0.2

&}

(& BN BN NS S BNG IS IS NS IS NG BN, NS BN 6 RO IS BN 6 R e |
(6 N6 N4 NG NS RS NS IS e RS INé e RS BN G RS BRG) BES Re) |

C1-Phenanthrenes/Anthracenes* 0.02 0.02

o
(6]

C2-Phenanthrenes/Anthracenes™ 0.02 0.02
C3-Phenanthrenes/Anthracenes* 0.02 0.02

(S04
[6, 1K)

C4-Phenanthrenes/Anthracenes* 0.02 0.02
Fluoranthene 0.003 0.02
Pyrene 0.003 0.02
C1-Fluoranthenes/Pyrenes* 0.02 0.02
Benz(a)anthracene 0.003 0.02
Chrysene 0.003 0.02 -
C1-Chrysenes* 0.02 0.02
C2-Chrysenes* 0.02 0.02
C3-Chrysenes* 0.02 0.02
C4-Chrysenes* 0.02 0.02 -
Benzo(b)fluoranthene 0.002 - 0.02
Benzo(k)fluoranthene 0.004 0.02
Benzo(a)pyrene 0.002 0.02
Indeno(1,2,3-cd)pyrene 0.002 .0.02
Dibenz(a,h)anthracene 0.003 0.02
Benzo(g,h,i)perylene 0.004 0.02

[$ NS IS OIS SIS NSRS NS RS BN RS R ¢ )
QOO an

* Method Detection Limits have not been experimentally determined for these analytes. The MDL listed
is used for reporting purposes and is equal to the MRL.

16/04
Note: Lower detection limits in water are available. Please call laboratory for specifics. 6/16/0
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TABLE 2

Polynuclear Aromatic Hydrocarbons (PAHs) by
Gas Chromatography/Mass Spectrometry (GC/MS) Selected lon Monitoring (SIM)
ULTRA LOW LEVEL

Method Detection Limits (MDLs) and Method Reporting Limits (MRLs)

Sediment /K Tissue /K
(Dry Wt. Basis) (Wet Wt. Basis)

Analyte mMDL MRL MDL MRL
Naphthalene 0.2 1 0.3
2-Methylnaphthalene 0.2 1 0.2
1-Methylnaphthalene 0.2 1 0.2
Acenaphthylene 0.2 0.5 0.05
Acenaphthene 0.3 0.5 0.08
Dibenzofuran 0.2 0.5 0.06

Fluorene 0.2 - 0.5 0.06
Dibenzothiophene 0.2 0.5 0.2
Phenanthrene 0.2 0.5 0.07
Anthracene 0.2 0.5 0.06
Fluoranthene 0.2 0.5 0.06

Pyrene 0.2 0.5 0.07
Benz(a)anthracene 0.2 0.5 0.06

Chrysene 0.2 0.5 0.08
Benzo(b)fluoranthene 0.2 0.5 0.05
Benzo(k)fluoranthene 0.2 0.5 0.09
Benzo(a)pyrene 0.2 0.5 0.08
Indeno(1,2,3-cd)pyrene 0.2 0.5 0.08
Dibenz(a,h)anthracene ' 0.2 0.5 0.08
Benzo(g,h,i)perylene 0.1 0.5 0.1

Note: Lower detection limits in water are available. Please call laboratory for specifics.
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TABLE 3
Low Level Semivolatile Organic Compounds
Gas Chromatography/Mass Spectrometry using Large Volume Injector (LVI)
Method Detection Limits (MDLs) and Method Reporting Limits (MRLs)

Soil/Sediment (ug/Kg)
Water (ug/L) {Dry Wt. Basis)
Analyte _ MDL  MRL MDL  MRL
1,2,4-Trichlorobenzene 0.02 0.2 10
1,2-Dichlorobenzene 0.02 0.2 10
1,3-Dichlorobenzene 0.02 0.2 10
1,4-Dichlorobenzene 0.02 0.2 10
2,4,6-Trichlorophenol 0.04 0.5 10
2,4-Dichlorophenol 0.03 0:5 10
2,4-Dimethylphenol 0.4 2 50
2,4-Dinitrophenol 0.6 4 200
2,4-Dinitrotoluene 0.02 0.2 10
2,6-Dinitrotoluene 0.009 0.2 10
2-Chloronaphthalene 0.02 0.2 10
2-Chlorophenol 0.02 0.5 10
2-Methyl-4,6-dinitrophenol 0.02 2 100
2-Methylnaphthalene 0.02 0.2 10
2-Methylphenol 0.06 0.5 10
2-Nitroaniline 0.02 0.2 20
2-Nitrophenol ’ 0.02 0.5 10
3- and 4-Methylphenol Coelution 0.06 0.5 10
3,3'-Dichlorobenzidine . 2 100
3-Nitroaniline . 1 20
4-Bromophenyl Pheny! Ether 10
4-Chloro-3-methylphenol 10
4-Chloroaniline 10
4-Chlorophenyl Phenyl Ether 10
4-Methylphenotl 10
4-Nitroaniline 20
4-Nitrophenol 100
Acenaphthene 10
Acenaphthylene 10
Anthracene 10
Azobenzene 10
Benz(a)anthracene 10
Benzo(a)pyrene 10
Benzo(b)fluoranthene 10
Benzo(g,h,i)perylene 10
Benzo(k)fluoranthene 10
. Benzoic Acid 200
Benzyl Alcohol 10

PEOWONNONN 2SS RONWONORRWRANNNAROEOINNNNNN
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~ TABLE 3- CONTINUED

Low Level Semivolatile Organic Compounds
Gas Chromatography/Mass Spectrometry using Large Volume Injector (LVI)
Method Detection Limits (MDLs) and Method Reporting Limits (MRLs)

Soil/Sediment (ug/Kg)
Water (ug/L) (Dry Wt. Basis)

Analyte MDL MRL mMbL MRL
Bis(2-chloroethoxy)methane 0.02 0.2 10
Bis(2-chloroethyl) Ether 0.02 0.2 10
Bis(2-chloroisopropyt) Ether 0.02 0.2 10
Bis(2-ethylhexyl) Phthalate 0.3 2 200
Butyl Benzyl Phthalate 0.03 0.2 10
Carbazole 0.02 0.2 10
Chrysene 0.02 0.2 10
Dibenz(a,h)anthracene 0.04 0.2 10
Dibenzofuran 0.02 0.2 10
Diethyl Phthalate 0.03 0.2 10
Dimethyl Phthalate 0.02 0.2 10
Di-n-butyl Phthalate 0.03 0.2 10
Di-n-octyl Phthalate 0.04 0.2 10
Fluoranthene 0.02 0.2 10
Fluorene 0.02 0.2 10
Hexachlorobenzene 0.02 0.2 10
Hexachlorobutadiene 0.02 0.2 10
Hexachlorocyclopentadiene 0.05 1 50
Hexachloroethane 0.02 0.2 10
Indeno(1,2,3-cd)pyrene 0.03 0.2 10
Isophorone 0.009 0.2 10
Naphthalene 0.02 0.2 10
Nitrobenzene 0.008 0.2 10
N-Nitrosodi-n-propylamine 0.04 0.2 10
N-Nitrosodiphenylamine 0.03 0.2 10
Pentachlorophenol (PCP) 0.03 1 50
Phenanthrene 0.02 0.2 10
Pheno! 0.02 0.5 30
Pyrene 0.02 0.2 10

NONWONWONBEBNGWONNNDNNDNODN
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TABLE 4

Organochlorine Pesticides .
Gas Chromatography (GC), EPA Method 8081

Method Detection Limits (MDLs) & Method Reporting Limits (MRLs)

Soil/Sediment (ug/Kg) Tissue (ug/Kg)
Water (ug/L) (Dry Wt. Basis) (Wet Wt. Basis)
Analyte MDL MRL MDL MRL MDL MRL

alpha-BHC 0.001 0.01 0.1 0.2
beta-BHC : 0.003 0.01 0.2 0.2
gamma-BHC (Lindane)  0.001 0.01 0.1 0.3
delta-BHC 0.002 0.01 0.1 0.3
Heptachlor 0.001 0.01 0.1 0.5
Aldrin 0.001 0.01 0.3 0.2
Heptachlor Epoxide 0.001 0.01 0.1 0.2
gamma-Chlordane 0.001 0.01 0.04 0.1
Endosulfan | 0.001 0.01 0.1 0.1
alpha-Chlordane 0.003 0.01 0.1 0.4
Dieldrin 0.001  0.01 0.1 0.1
4,4-DDE 0.001 0.01 0.1 0.1
Endrin 0.001 0.01 0.2 0.1
Endosulfan 11 0.001 0.01 0.1 0.4
4-4'-DDD 0.002 0.01 0.09 0.1
Endrin Aldehyde 0.002  0.01 0.2 0.2
Endosulfan Sulfate 0.003 0.01 0.2 0.3
4,4-DDT ‘ 0.001 0.01 0.2 0.4
Endrin Ketone 0.001 0.01 0.06 03
Methoxychlor 0.001 0.01 0.2 0.3
Toxaphene 0.04 0.5 7 6

= e e e e e e e ed e e e A A A A A S S

[3,]
[=]
[$]]
o

NOAA List
Hexachlorobenzene
Chlorpyrifos
Oxychlordane
2,4-DDE
trans-Nonachlor
2,4'-DDD
cis-Nonachlor
2,4'-DDT

Mirex
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TABLE 4 - CONTINUED

Organochlorine Pesticides (Ultra Lowl Level)
Gas Chromatography (GC), EPA Method 8081
Method Detection Limits (MDLs) & Method Reporting Limits (MRLs)

Water (ng/L)
Analyte MDL MRL

alpha-BHC 0.3 0.5
beta-BHC * 0.5
gamma-BHC (Lindane) 0.2 - 05
delta-BHC 0.06 0.5
Heptachlor 0.07 0.5
Aldrin 0.1 0.5
*Heptachlor Epoxide 0.2 0.5
gamma-Chiordane ' 0.5
Endosulfan | 0.1 0.5
alpha-Chlordane 0.5
Dieldrin 0.5
4,4'-DDE . 0.5
Endrin 0.5
Endosulfan Il 0.5
4-4'-DDD 0.5
Endrin Aldehyde 0.5
Endosulfan Sulfate 0.5
4,4-DDT 0.5
Endrin Ketone 0.5
Methoxychlor 0.5

NOAA List

Hexachlorobenzene . 0.5
Chlorpyrifos 0.5
Oxychlordane 0.5
2,4-DDE 0.5
trans-Nonachlor 0.5
2,4'-DDD 0.5
cis-Nonachlor . * 0.5
2,4-DDT 0.1 0.5
Mirex * 0.5

* Analyte typically not requested in water matrix. Call laboratory for further information.
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Analyte

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254

" Aroclor 1260

Aroclor 1262
Aroclor 1268

Ultra Low-Level

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

Low-Level

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

(SPE extraction)

Water (ugiL)
MRL

MDL

0.02
0.04
0.06
0.08
0.02
0.03
0.01
0.07
0.09

(Requires 2-L aliquot for aqueous samples)
0.005

0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003

(Requires 1-

0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007

0.02

TABLE 5

PCB Aroclors
Gas Chromatography (GC), EPA Method 8082
Method Detection Limits (MDLs) & Method Reporting Limits (MRLs)

Soil/Sediment _(pg/Kq)

Tissue (ug/Kqg)

02 10
0.4 6
0.2 10
0.2 9
0.2 4
0.2 4
0.2 2
0.2 5
0.2 3

0.01

0.005
0.005 .
0.005
0.005
0.005
0.005
0.005

0.02
0.04
0.02
0.02
0.02
0.02
0.02
0.02

N

OO NN NNDNN

(Dry Wt. Basis)
MDL

MRL

100
200
100
100
100
100
100
100
100

L aliquot for aqueous samples)

10
20
10
10
10
10
10
10

10

{(Wet Wt. Basis)

MDL MRL

N

NEAE TN -2 AN W

NNNDNNNDNDNNDN

NNDNNMNNNNRADN

10
20
10
10
10
10
10
10
10
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TABLE 6 .
PCB Congeners - Gas Chromatography (GC), EPA Method 8082
Method Detection Limits (MDLs} & Method Reporting Limits (MRLs)

Soil/Sediment /K Tissue K
Water (nq/l) (Dry Wt. Basis) (Wet Wt. Basis)
Analyte MDL RL MDL MRL MDL MRL

PCB 1 2-Monochlorobiphenyl 0.3 0.5 05
PCBS 2,3-Dichlorobiphenyt 0.06 0.5 0.2
PCB8 2,4'-Dichlorobiphenyl 0.09 0.5 0.1
PCB 18 2,2',5-Trichlorobiphenyl 0.03 05 0.1
PCB 28 2,4,4'-Trichlorobiphenyl 0.3 0.5 0.3
PCB 31 2,4',5-Trichlorobipheny! 0.07 0.5 0.1
PCB 33 2',3,4-Trichiorobipheny! 0.1 0.5 0.2
PCB 37 " 3,4,4'-Trichlorobiphenyl 0.06 0.5 0.1
PCB 44 2,2',3,5"-Tetrachlorobiphenyl 0.2 - 0.5 0.1
PCB 49 2,2',4,5'-Trichlorobipheny! 0.05 0.5 0.1
PCB 52 2,2',5,5'-Tetrachlorobiphenyl 0.05 0.5 0.08
PCB 56 2,3,3',4'-Trichlorobiphenyl 0.09 0.5 0.08
PCB 60 2,3,4,4'-Tetrachlorobiphenyt 0.04 0.5 0.2
PCB 66 2,3',4,4"-Tetrachlorobiphenyl 0.04 0.5 0.07
PCB 70 2,3',4',5-Trichlorobiphenyl 0.04 0.5 0.1
PCB 74 2,4,4' 5-Trichlorobiphenyl 0.05 0.5 0.3
PCB 77 3,3'.4,4'-Tetrachlorobiphenyl 0.07 0.5 0.09
PCB 81 3,4,4' 5-Tetrachlorobipheny! 0.03 0.5 0.08
PCB 87 2,2'3,4,5'-Pentachlorobiphenyi 0.03 0.5 0.2
PCB 90 2,2',3,4',5-Pentachlorobiphenyl 0.03 0.5 0.1
PCB 95 2,2',3,5' 6-Pentachlorobiphenyl 0.05 0.5 0.3
PCB 97 2,2',3',4,5-Pentachlorobiphenyl 0.03 0.5 0.1
PCB 99 2,2',4,4' 5-Pentachlorobiphenyl 0.03 0.5

PCB 101 2,2',4,5,5'-Pentachlorobiphenyl 0.03 0.5 0.07
PCB 105 2,3,3',4,4'-Pentachlorobiphenyl 0.04 0.5 0.2
PCB 110 2,3,3',4' 6-Pentachlorobiphenyl 0.03 0.5 0.1
PCB 114 2,3,4,4',5-Pentachlorobiphenyl 0.08 0.5 0.3
PCB 118 2,3',4,4' 5-Pentachlorobiphenyl 0.04 0.5. 0.1
PCB 119 2,3',4,4' 6-Pentachlorobiphenyl 0.06 0.5 0.1
PCB 123 2',3,4,4' 5-Pentachlorobiphenyl 0.03 0.5 0.1
PCB 126 3,3',4,4',5-Pentachlorobiphenyl 0.04 0.5 0.1
PCB 128 2,2',3,3',4,4'-Hexachlorobiphenyl 0.3 . 0.5

PCB 132 2,2',3,3',4,6'-Hexachlorobiphenyl 0.03 0.5 0.3
PCB 138 2,2',3,4,4',5'-Hexachlorobiphenyl 0.03 0.5 0.2
PCB 141 2,2',3,4,5,5'-Hexachlorobipheny! 0.03 0.5
PCB 149 2,2',3,4',5' 8-Hexachlorobiphenyl * 0.5
PCB 151 2,2',3,5,5' 6-Hexachlorobiphenyl 0.06 0.5
PCB 153 2,2',4,4'5,5'-Hexachlorobiphenyl 0.04 0.5
PCB 156 2,3,3',4,4', 5-Hexachlorobiphenyl 0.04 0.5
PCB 157 2,3,3',4,4' 5'-Hexachlorobiphenyl 0.04 0.5
PCB 158 2,3,3',4,4',6-Hexachlorobiphenyl 0.04 0.5
PCB 166 2,3,4,4',5,6,-Hexachlorobiphenyl 0.04 0.5
PCB 167 2,3',4,4',5,5'-Hexachlorobiphenyl 0.03 0.5
PCB 168 2,3',4,4',5',6-Hexachlorobiphenyl 0.04

PCB 169 3,3',4,4',5,5'-Hexachlorobiphenyl 0.03

PCB 170 2,2',3,3',4,4' 5-Heptachlorobipheny! 0.03

PCB 174 2,2',3,3',4,5,6'-Heptachlorobiphenyl 0.2

PCB 177 2,2',3,3',4',5,6-Heptachlorobiphenyl 0.09

PCB 180 2,2,3,4,4,5,5'-Heptachlorobiphenyl
PCB 183 2,2',3,4,4',5',6-Heptachlorobiphenyl
PCB 184 2,2',3,4,4',6,6'-Heptachlorobiphenyl
PCB 187 2,2',3,4',5,5',6-Heptachlorobiphenyl
PCB 189 2,3,3',4,4',5,5-Heptachlorobiphenyl
PCB 194 2,2',3,3',4,4',5,5-Octachlorobiphenyl
PCB 195 2,2',3,3',4,4',5,6-Octachlorobiphenyl
PCB 201 2,2',3,3',4,5',6'c-Octachiorobiphenyl
PCB 203 2,2',3,4,4'5,5',6-Octachlorobiphenyl
PCB 206 2,2,3,3',4,4',5,5'6-Nonachlorobiphenyl
PCB 209 2,2',3,3',4,4'5,5',6,6'Decachlorobiphenyl

0.05
0.04
0.03
0.03
0.04
0.03
0.03
0.06

[S I NG IS NS IS IS NG IS NS S 6 R NS NS RS RS IS RS IS IS RS IS B IS RS I S RS IS TS I IS IS IS IS I 6 IS IS RS I S IS IS IS IS IS I I S IS I I NG L IS I IS IS I RS

Nwdmﬂadmmigaiigg Ngg'\’-"

* Please contact Laboratory for latest limits
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TABLE 7
PCB Coplanar Congeners - HRGC/HRMS, EPA Method 1668A
PCB Congener World Health Organization (WHO) List
Method Reporting Limits (MRLs)*

Soil/Sediment _ Tissue
Water (ng/Kg) (ng/Kg)
(pg/L) (Dry Wt. Basis) (Wet Wt.
Analyte - TEF** MRL " MRL MRL

PCB 77 3,3',4,4-Tetrachlorobiphenyl 0.0001 500 50 50
PCB 81 3,4,4',5-Tetrachlorobiphenyl 0.0001 500 50 50
PCB 105 2,3,3',4,4'-Pentachlorobiphenyl 0.0001 200 20 . 50
PCB 114 2,3,4,4',5-Pentachlorobiphenyl 0.0005 500 50 50
PCB 118 2,3'4,4',5-Pentachlorobiphenyl 0.0001 500 50 50
PCB 123  2',3,4,4',5-Pentachlorobiphenyl 0.0001 500 50 50
PCB 126 3,3',4,4',5-Pentachlorobiphenyl 0.1 500 50 50
PCB 156 2,3,3'4,4',5-Hexachlorobiphenyl 0.0005 500 " B0 50
PCB 157 2,3,3',4,4',5'-Hexachlorobiphenyl 0.0005 500 50 50
PCB 167 2,3',4,4‘.5,5'—Hexachlorobipheny| 0.00001 500 50 50
PCB 169 3,3'4,4',5,5'-Hexachlorobiphenyi 0.01 500 50 50

PCB 189 2,3,3'4,4',5,5'-Heptachlorobiphenyl  0.0001 500 50 . 50

* Please contact Laboratory for latest limits, RLs can be adjusted to meet project requirements.
** Toxicity Equivalency Factor

6/16/04
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TABLE 8
Organotins
Method Detection Limits (MDLs) & Method Reporting Limits (MRLSs)

Soil/Sediment (ug/Kq) Tissue (uga/Kqg)
Water/Porewater (ug/L) (Dry Wt. Basis) (Wet Wt. Basis)
M. A. Unger, et al. C. A. Krone, et al. M. O. Stallard, et al.
(GC/FPD) (GC/FPD) {(GCIFPD)

Analyte DL MRL DL MRL DL MRL

Tetra-n-butyltin 0.003 0.05 0.1 0.4

Tri-n-butyltin 0.007 . ; 0.3
Di-n-butyltin 0.005 ; . 04

n-butyltin 0.005 . . 0.4

6/16/04
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EPA Method 200.8/6020
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS)
Method Detection Limits (MDLs) & Method Reporting Limits (MRLs)

Soil/Sediment (mg/Kg) Tissue (ma/Kqg)
Water (ug/L) (Dry Wt. Basis) (Wet Wt. Basis)
MDL MRL MDL MRL MDL MRL

2 2 2 2 0.06 0.4
0.02 0.05 0.02 0.05 0.002 0.01
0.2 0.5 0.07 0.5 0.006 0.1
0.03 0.05 0.03 0.05 0.004 0.01
0.007 0.02 0.006 0.02 0.002 0.004
0.02 0.02 0.07 0.05 0.002 0.004
Chromium 0.06 0.2 0.04 0.2 0.01 0.1
| Cobalt 0.01 0.02 0.01 0.02 0.0006 0.004
1 Copper 0.03 0.1 0.02 0.1 0.02 0.02
HLead 0.009 0.02 0.02 - 0.05 0.002 0.004
] Manganese 0.02 0.05 0.04 0.05 0.001 0.01
Molybdenum’ 0.02 0.05 0.008 0.05 0.001 0.01
Nickel 0.2 0.2 0.04 0.2 0.006 0.04
Selenium 0.6 1 0.2 1 0.08 0.2
4 Silver 0.009 0.02 0.003 0.02 0.0008 0.004
Thallium 0.004 0.02 0.002 0.02 0.0004 0.004
‘ Uranium 0.006 0.02 0.004 0.02 0.0004 0.004
| Vanadium 0.03 0.2 0.03 0.2 0.1 0.2
Zinc 0.3 0.5 0.2 0.5 0.02 0.1

*Chromium and Vandium in tissue are analyzed by ICP-OES, Selenium is analyzed by GFAAS.

Lower limits are available for Selenium when using Hydride AAS.

EPA Method 1631M - Mercury by Atomic Fluorescence MDLs and MRLs

Water /L Sediment (mg/Kqg)
MDL MRL "~ MDL MRL
Mercury 0.00006 - 0.001 0.0002 0.002

EPA Method 7471A - Mercury by CVAAS MDLs and MRLs *

Sediment (mag/Kg) Tissue (ma/Kq)
(Dry Wt. Basis) {(Wet Basis)
MDL MRL MDL MRL

Mercury 0.008 0.02 0002 0.004

‘ *Lower detection limit for Hg in tissue is available. Call for specifications.
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TABLE 10

Reductive Precipitation

Inductively Coupled Plasma-Mass Spectrometry (ICP-MS)
Method Reporting Levels (MRLs)

Seawater ug/L
Analyte MDL MRL

Arsenic 0.02 0.5
Beryllium 0.0008 0.02
~ Cadmium 0.003 0.02
Chromium 0.02 0.2
Cobalt 0.002 0.02
Copper 0.008 0.1
Lead 0.009 0.02
Nickel 0.02 0.2
Siiver 0.005 0.02
Thallium *0.0006 0.02
Zinc 0.02 0.5
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TABLE 11

Regulated Dioxin and Furan Isomers
HRGC/HRMS
SW 846 Method 8290

Dioxins -Reporting Limits* Reporting Limits*

-Water (pg/L) Solids (ng/Kg)

2,3,7,8-TCDD ‘ 10 1

1,2,3,7,8-PeCDD 25 25
1,2,3,4,7,8-HxCDD 25 25
1,2,3,6,7,8-HxCDD 25 25
1,2,3,7,8,9-HxCDD 25 25
1,2,3,4,6,7,8-HpCDD 25 : 25
OCDD 50 ' v 5

‘ ’ Furans * Reporting Limits* Reporting Limits*

Water (pg/L) Solids (ng/Kg)

2,3,7,8-TCDF 10 1

1,2,3,7,8-PeCDF 25 2.5
2,3,4,7,8-PeCDF 25 25
1,2,3,4,7,8-HxCDF 25 2.5
1,2,3,6,7,8-HxCDF 25 25
2,3,4,6,7,8-HxCDF 25 25
1,2,3,7,8,9-HxCDF 25 2.5
1,2,3,4,6,7,8-HpCDF 25 2.5
1,2,3,4,7,8,9-HpCDF 25 25
OCDF 50 5

* Actual reporting limits vary from sample to sample.
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1.0 PURPOSE AND APPLICABILITY

- . This procedure establishes a standard method for conducting whole sediment
toxicity tests using the amphipod Leptocheirus plumulosus. Endpoints assessed
using this SOP include survival (number of live organisms at the end of the
exposure period), growth (average dry-weight/surviving organism) and
reproduction (number of offspring per living aduit).

2.0 REFERENCES
References listed in this section are incorporated into this SOP.
US EPA. 2001. Method for Assessing the Chronic Toxicity of Marine and
- Estuarine Sediment-associated Contaminants with the Amphipod Leptocheirus
~ plumulosus. EPA/600/R-01/020.

SOP 5006: Calibration, Operation and. Maintenance -of the Onon ‘Model 210A pH
Meter

, SOP 5007 ‘Calibration, Operation and Maintenance of the Orion Model 410A pH-
Meter -

SOP 5008: Calibration, Operation, and Maintenance of the Orior{ 3 Star pH
Meter '

SOP 5002: Calibration, Operation and Maintenance of the YSI-Model 55
Dissolved Oxygen and Temperature System

SOP 5003; -Cahbratlon, Operation and Maintenance of the YSI Model 30
Handheld Salinity, Conductivity and Temperature System

SOP 5004; Calibration, Operation and Maintenance of the YSI Model 3100
Salinity, Conductivity and Temperature System ‘

SOP 5016; Ammonia -Determination with the Orion Model 720A pH/ISE Meter
and Orion Model 95-12 Ammonia Electrode: Calibration, Operation and
Maintenance

3.0 DEFINITIONS

whole sediment - sediment and associated porewater that have had minimal
- manipulation

overlying water - water piaced over sediment in test chamber during test

Scheduled Revision: 28-September-2010 Page 1 of 10
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4.0

5.0

6.0

_controlsediment - whole:sediment which has been demonstrated:to be suitable
for use as-a.control medium: -Control sediment should be capable of supporting
attainment.of test acc'eptabiﬁty‘criteria in a high percentage of tests.

dead - Test organisms.are “dead” if they exhibit (1) no moveément of appendages
.and (2) no reaction to: gentle prodding.

.;interferences characteristics of sediment or sediment test system that could
* affect test organism survival, aside from those related to sediment-associated

‘Whole: sediments submitted by project sponsorsfor toxicity-characterization are
.potent:a!ly hazardous ~ handle with-appropriate care. ‘Study Director provides
.additional hazard warnings and safety information for handling sediments.

‘Wear standard laboratory personal-safety equipment (gloves, lab.coat, and .
' QUALITY ASSURANCE AND PLANNING CONSIDERATIONS

Variations from this procedure are not-anticipated or encouraged. Justify study-

' RESPONSIBILITIES
Special Projects Director

contammants

HEALTH AND'SAFETY ‘CONSIDERATIONS

safety glasses) when.preparing or handling whole sediments.-

specific changes’in-a study protocol, work-plan or test notebook, and evaluate {in
wuttng) with respectto potem:al effects on this procedure.

* specifies this procedure.

» ‘advises: laboratory staff on H&S considerations that apply to test
sediments.

* notifies laboratory staff of any special testing instructions.

NOTE: The latter two responsibilities.are addressed in study protocol and/or
test notebooks, and are discussed with key members of study team before
.study initiation.

ecial Projects Manager (or other designated staff member)assures that.
ass:gned personnel are fuliy trained to perform this procedure.

Laboratory Technicians follow this procedure as specified.

Scheduled Revision: 28-September-2010 ‘ Page 2 of 10



70 TRAININGIQUALIF!CA‘HONS

" No specmc training or-qualifications, other than documemed training to the
requirements.of this SOP, are required; training records for all personnel
assigned to perform this procedure are current

. 8.0. REQUIRED MATERIALS
~ « site and reference sediments + ammonia ion probe & meéter
e control sediment « 1-L glass jars
« US Standard Sieves, 0.25mm, + aeration system
0.6mm stainless steel » 40mL plastic disposable:-cups
« round, opaque Nalgene bowlis « plastic tray with holding.cups
» laboratory-prepared seawater, 5 £ -+ 1X5cm, 450pm Nitex® mesh loading net,
2ppt or 20 + 2ppt sallmty (prolect or wide-bore dropping pipette

- stainless steel forceps
« water diffuser

centrifuge and tubes
-8%:sugar-formalin solution (mrx 1209 :

specific) « test organisms, 2-4 mm L. plumulosus
* pH meter « salinity meter v _
» dissolved oxygen meter « thermometer Do (

o TetraMin® slurry. sucrose and 80 mL formalin;: bring‘to 1-L)
- e:4l pitcher - " «'5mL disposable serologlcal glass pipette:
'« balance -and pipette device
« dissecting probe « drying oven
* « dissecting microscope . s pre-weighed aluminum weigh boats

90 SAMPLE COLLECTION PRESERVATIQN'AND:STORAGE

‘Handle, preserve and store samples to-minimize chéngés in co:,mposi‘tio'n and
avoid contamination. Store sediments in.darkened cooler at 1-6°C until-use.

‘Elapsed time between sample collection and é'nalysis should be as short as
possible; for biological testing, use samples within two weeks of collection, but they
may be stored up to six weeks. :

10.0 :METHOD

10.1 Sample Manipulation

Store sediments in darkened cooler at 1 -6°C, prior to use.
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10.1.4 Homogemzatlon : L
Samples tend to settle during shlpment As a result, water may collect
" above the sediment. This water should not be discarded, but:should be
- mixed back:into the sediment during homogenization. Homogenize the
'sample by manually mixing the sediment and associated water with a: large
polyethylene or Teflon spoon. : ‘

‘Homogenize sediments directly in the original container or, if multiple
aliquots are provided, in a non-contaminating vessel such as a _
" polyethylene mixing bowl. Pick stones, sticks, large organisms, or other
debris from the sediments with stainless steel forceps.

10.1.2 'Pore-Water Extraction

After homogenization, for each sediment sample to be tested, put a 25mL
aliquot of sediment into a 50mL centrifuge tube. Spin the sediment in the

- centrifuge at ~ 850 xG (2000 rpm for the HNS benchtop centrifuge) for at
least 20 minutes to'separate pore-water from the sediment. Repeatas

" many.times as necessary to get 50mL of pore-water from each sediment

. sample. Measure ammonia in the pore-water samples by ion probe as well
as pH and salinity and record results. '

10.1.3 Do not sieve-the test sediments unless there is a concern about
indigenous -organisms that may influence the response of the test
organism. Prepare approximately 0.2L sediment per replicate. ‘Return
sediments to storage area in air-tight containers. If determined necessary
by the ‘Study Director, press-sieve test and reference sediments through.a
stainless steel screen before use in tests. Sieve size is project-specific and -
will be determined by the Study Director. Minimize sediment:handling and -
manipulation; sieve samples as close as possible to test day to avoid '
changes in.chemical bioavailability. Sieve only the amount of sediment
needed for testing. Make note in Special Projects notebook of which
sediments were sieved and sediment condition prior to sieving.

10.2 Control Medium

Use clean sand or native sediment as control medium. Press-sieve sediment
before use, using 1.0mm stainless steel sieve.

10.3 Experiment Design
Test is 28d static renewal.

10.4 Test Veseels

Test vessels are 1-L wide-mouth glass jars.
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10.5 Test ‘Organisms’

L. p/umulosus are small, Iaterally compressed amphrpods Use 2-4 mm amphrpods
for testing. ‘

" Order L. plumilosus from comme’rciai vendor: at least 20 org'a'nisms‘per replicate
in‘advance for arrival on test initiation day (Day 0). If organisms arrive sooner,
place in covered glass aquarium;-provide 16:8D hours photopenod and-gentle
aeration. ,

10.6 Test Water

Water overlying sediments in test containers is lab. prepared synthetic seawater.
Overlying water in each test vessel is renewed 3 x week (48h intervals); begin
water renewals on day 0.

10.7 Test Initiation
10.7.1 Day Minus 1 (-1)

1) Distribute well homogenizedtest and control sediments into 1-L glass
jars-to depth of about 2cm (~175mL). .

2) Settle sediment by tapping bottom of test chamber gently. on flat
surface. ’

3) Measure and record water quality parameters (pH, DO, salinity and
temperature) of fresh seawater to be-used as overlying water.

4) Using diffuser, pour ~775mL of Iaboratory prepared seawater over test

"~ material. Cleandiffuser between treatments. = ,

5) Place test vessels in 25 + 2° C, 16L.:8D light area and provide gentle

aeration (<100 bubbles/min). Allow sediment to settle overnight.

10.7.2 DayO

1) Measure and record old and new water quality parameters of test: (see
Section 10.8.1).

2) Carefully pour or siphon ~80% of overlying water from each test

. vessel.

3) Fill.each chamber with fresh seawater. To minimize disturbance of
sediment, use diffuser over sediment and allow water to discharge
directly onto diffuser.

4) When test organisms arrive, provide aeration and allow organisms to
acclimate to test temperature in original shipping container. After an
hour of acclimation, pour organisms from original shipping container
into a nalgene bowl and put on aeration. _

Scheduled Revision: 28-September-2010 ' Page 5 of 10
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3)

4)

5)
6)

7)

1)

2)
 small-fine-mesh Nitex net or wide-bore dropping pipette to load 10 into

10.7.3:Day 0 - test organism loading

Place 40mL. plastic cups (2 per test replicate) on plastic tray equipped
with holding cups. Pour ~30mL seawater into each cup.
Select healthy, active, non-gravid sub-aduits of uniform size and use

each 40mL cup. Load two cups for each test replicate.
Have second technician confirm that correct number of org/anisms are

loaded.

When organisms are loaded, transfer carefully into test vessels by

‘pouring entire contents of randomly selected loading cup directly into

each vessel. .

Push organisms caught in surface tension of water gently into water
column, using biunt end of glass rod.

At end of day, inspect all test vessels; remove and replace any
organisms that have returned to water surface. )
Restore gentle aeration (<100 bubbles/minute).

10.8 Test:Maintenance

Maintain test vessels at 25 + 2°C with 16L:8D hours photoperiod at illuminance
~500-1000fc..Provide constant aeration (<100 bubbles/min).

10.8.1 Water quality measurments

Measure and document water quality parameters (pH, D.O., salinity, total
* -ammonia and temperature) of overlying water daily and (pH, D.O., salinity,
temperature) of renewal water on renewal days.

10.8.2 Water renewais

Renew overlying water in each test vessel every 48h. Carefully pour or siphon
~80% of-overlying water-from each test vessel. Set aside a 250mL aliquot for
new water quality measurements (pH, DO, salinity and temperature). Fill each

~ chamber with fresh seawater to minimize disturbance of sediment, use diffuser
over sediment and allow water to discharge directly onto diffuser.

10.8.3 Test Feeding
Feed test vessels 1mL TetraMin® slurry after water renewal. (TetraMin® is fed

at a rate of 20mg per test vessel days 0-13 and 40mg per test vessel days 14-
28.) See SOP # 3001 for slurry preparation instructions.

Scheduled Revision: 28-September-2010
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10.9- Daily test observations

Inspect all test vessels on Days 1-28.and record amphipod behavnor on-data sheet
as follows: ,

E= Emergent, organisms present in water column, on sediment surface or
water surface, but not burrowing. include number of organlsms V
exhibiting this behavior (e:g., 3-E).

D= Dead, organisms do not respond to gentle prodding and there is no
movement of appendages. Remove and discard “dead” organisms.
Include number of organisms exhibiting this behavior (e.g., 3-D).

v=  All organisms burrowing, no organisms visible.
10.10 Test Termination
10.10.1  Survival

1) On Day 28, measure and document water quality parameters (ph DO, salmuty
total ammonia, and temperature) for each test treatment.

2) Arrange 40mL labled plastic cups-(one per test replicate) on tray equ:pped with

" holding cups. Pour ~30mL of seawater into each cup (test organisms are
transferred to cups for survival counts).

3) Stack a0.6mm sieve over a clean:bucket or container to capture wash
through. Working-with one replicate at a time, pour-approximately half
overlying water onto sieve.. Swirl remaining contents of the test vessel gently
to allow sediment to suspend into overlying water.

4) Pour approximately half remaining-contents onto sieve. -

5) Use spray nozzle to re-fill test vessel gently; swirl vessel and pour remaining
sediment over screen. Rinse test vessel onto sieve.

6) Rinse sieve quickly but gently with tap water to remove sediment particles, and
place sieve in Nalgene bowi filled with seawater. Use small fine-mesh loading
net or wide-bore dropping pipette to transfer any organisms that emerge to
water surface into 40mL disposable plastic cups containing about 10mL. of 8%
formalin solution.

7) With screen still in bowl, spin screen and tap gently to induce amphipods to
emerge; transfer into plastic cups. NOTE: Work slowly and gently through
remaining sediment until confident that all organisms have been recovered.

8) Count and record number of surviving organisms in 40mL plastic cups. Have
second technician confirm survival counts; if counts do not agree, have third
technician make counts. Record all counts on QAU form 3570. Set aside
surviving organisms for weight determination.
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10.10.2 -Growth

1) Draw off sugar-formalin solution (See section 10.9.1 #6) with a pipette and
rinse organisms twice with ~10mL aliquots of de-ionized water.

2) Transfer organisms from each replicate to tarred, labeled weigh-boats and dry
the organisms at 60°C for 24h.

3) After drying is complete, cool organisms to room temperature in a desiccator
and weigh to the nearest 0.01mg. Record measurements on QAU form 3570.

10.10.3 'Reproduction

1) Pour contents remaining in the capture bucket (See section 10.9.1 #3) through
a 0.256mm screen and use spray nozzle to rinse sieve gently and quickly.

2) Rinse live neonates captured on the 0.25mm screen into a shallow dish and
count them using a dissecting microscope. Record on QAU form 3570.

11.0 INTERFERENCES

of contaminant concentration.

2) Changes in chemical bicavailability as function of sediment manipulation or
storage.

3) :Presence of indigenous organisms.

1) Characteristics-of sediment that may affect test organism survnval mdependent ‘

12.0 QUALITY CONTROL CHECKS AND ACCEPTANCE CRITERIA

Calibrate all measuring equipment used (pH, meters, ammonia meter,
thermometers) per established procedures.

Acceptance criteria for control group:

« -survival >80%, with no single replicate having < 60% survival.

* measurable growth and reproduction in all replicates

« reference toxicant LCy,'s within control limits (+2sd from mean).
Reference:toxicant evaluations: 96h water-only tests with cadmium as toxicant.

13.0 CORRECTIVE ACTIONS AND CONTINGENCIES FOR OUT-OF-CONTROL
DATA

Re-run any toxicity test which does not meet minimum acceptance criteria for
control survival (see Section 12.0).

14.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

Unless otherwise directed by project sponsor, place remaining test material (used
and unused) in sealed HDPE buckets and discard in waste collection container. ‘
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1 150 pocumENnTATION:

Document water quality.pavramveters and survival counté on QAU ‘fbrm»#3570.
Document changes to protocol.in test notebook. Archive original data at PBS&J
Environmental Toxicology Laboratory. '
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TEST TYPE:

© | whole sediment toxicity test; static

| TEMPERATURE: 254 2°C

1 SALINITY: | 5£2%:20 £ 2%
LIGHT QUALITY: Wtda-spectmm fluorescent lights
ILLUMINANCE: 500-1000 lux
PHOTOPERIOD: 16L:8D
TEST CEAMBEH 1:L.glass beaker or jar with 10cm 1D,
SEDIMENT VOLUME: | 175mL 2cm)
OVERLYING WATER VOLUME: | 775mL

RENEWAL OF OVERLYING .3 x per week; siphon and replace <80% overlying water

WATER: :

SIZE AND LIFE STAGE OF 2-4rn (use specimens which pass through a 0.6mm sieve.and are
| AMPHIPODS:; = 1 .retained on a 0.25mm sieve)

‘NUMBER OF.ORGANISMS: 20 pertest chamber

NUMBER OF REPLICATES: . ‘Depends ontest ob;ecuve - minimum 5

FEEDING: 3x per week after renewal; days 0-13, 20mg TetraMin® per test

o vessél; Days. 14:28, 40mg TetraMin® per test vessel
AEﬁAﬂbN‘:( ‘ Aerate water in each test chamber ovemight belcre start 6f test, and
i throughout the test, at rate that maintains >90% saturation of’
dissolved oxygen concentration

, ' OVERLYING WﬁTSR: | Clean sgawater, natural or reconstituted water

“OVERLYING WATER QUALITY:.

Temperature, pH, total ammonia, salinity, and DO of- overlying water '
daily. Temperature, pH, salinity and DO of renewal water at renewal,
Salinity, ammonia.and pH of pore- water -

| TEST DURATION: | 280
ENDPOINTS: Survival, reproduction and growth
TEST ACCEPTABILITY: Minimum mean coritrol-survival of 80%; growth and-reproduction

measurable in all control replicates and satisfaction of performance:-
based criteria outhned in Table 11.3 of EPA 600/R-01/020.

Scheduied Revision: 28-September-2010
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4,0 PURPOSE AND APPLICABILITY

“This procedure establishes a standard methad for'conducting a.28-day sediment
' toxuc:ty test with the polychaete Neanthes arenaceodentata. Endpoints assessed

using this SOP .included survival (number of live organisms at the end of the:

-exposure.period) and growth (average. dry-we:ght/survavmg organlsm)

This procedure is applicable where sediment.assessment requires a more
‘sensitive endpoint(s) than. ‘may be. achieved with a shorter exposure duration
(e.g: 10d test).

2.0 REFERENCES
References listed in this section are incorporated inta this SOP.

'ASTM International. Standard Guide for Conducting Sediment Toxicity Tests
with Polychaetous Annelids. E 1611-00.

SOP 5002: Cahbraﬁon Operation-and Maintenance-of the YSI Model 55
Dissolved Omjgen and Temperature: System

SOP 5003: Calibration, Operation and Maintenance of the YSI Model 30
Handheld Salinity, Conductivity and Temperature System

SOP 5004: Calibration, Operation and Maintenance of the YS} Model 3100
Sahmty, Conductivity ¢ and Temperature System

SOP 5006: Calibration, , Operation-and Maintenance of the Oraon Model 210A pH
Meter

SOP 5007: Calibration; Operatton and Maintenance of the- Onon Model 410A pH
‘Meter -

‘SOP 5008: Calibration, Operation, and Maintenance of the Orion 3 Star pH
‘Meter

SOP 5016: Ammonia Determination with the Orion-Model 720A pH/SE Meter.
and Orion Model 95-12 Ammoriia Electrodé: Calibration, Operation:and
Mairitenance

3.0 DEFINITIONS

whole sediment - sediment. and associated pore water that have had minimal
manipulation
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overlying water - water placed over sediment in test chamber duringtest .

control sedimeni sediment essentially free of contaminants, used routihély to
assess acceptability of a test. Control sediment may be sedlment from which the
test organisms are collected or clean beach sand.

reférence sediment - whole sediment collected near area of concern, used to
assess sediment conditions exclusive of materials of interest. Reference
sediment may be used as indicator of localized sediment conditions exclusnve of
specific pollutant input of concern.

dead - test organisms are “dead” if they exhibit (1) no movement, and (2) no
reaction to gentle prodding

interferences - characteristics of a sediment or sediment test system that could
affect test organism survival, aside from those related to sediment- associated
contaminants.

4.0 HEALTH AND SAFETY CONSIDERATIONS

Whole sediments submitted by project sponsors for toxicity characterization are .
potentially hazardous -- handle with appropriate care. Study Director provides
additional hazard warnings and safety information for handling sediments.

Wear standard laboratory personal safety equipment (gloves, lab coat, and
safety glasses) when preparing or handling whole sediments. :

5.0 QUALITY ASSURANCE AND PLANNING CONSIDERATIONS

Variations from this procedure are not anticipated or encouraged. Justify study-
specific amendments in study protocol, work plan, or test notebook, and evaluate
(in writing) with respect to potential effects on this procedure.

6.0 RESPONSIBILITIES

Special Projects Director
« specifies this procedure.

« advises laboratory staff regarding H&S considerations that apply to test
sediments.
« notifies laboratory staff of special testing instructions.

NOTE: The latter two responsibilities are addressed in study protocol and/or
test notebooks, and are discussed with key members of study team
prior to study initiation.
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Sgecral Pr0|ects Manage (or other desrgnated staff member) assures that
assigned personnel are fully: tramed to perform this procedure. ‘

Laboratory Technicians follow this procedure as specified.

7.0 TRAININGIQUALIFICATION_S
No specific training or qualifications, other than documented training to the
requirements of this SOP, are required; training: records for all personnel
assrgned to perform this procedure are current.

8.0 REQUIRED MATERIALS

» test sediments , « test vessels (1L glass jars)
« reference sediment - « aeration system
« control medium (beach sand or « test organisms (Neanthes
other) arenaceodentata, juvenile 2-3 weeks -
+ 500pm and 1.0mm stainless steel old)
sieve * 40mL plastic disposable cups
-« laboratory prepared seawater 25- . « balance
32ppt (project specific) « dissecting probe
« pH meter : : « drying oven
+ dissolved oxygen meter « pre-weighed 1x1.5cm aluminum pans
« :salinity meter « thermometer
* ammonia probe and meter « centrifuge and tubes
« turkey baster : : « stainless steel forceps
» water diffuser ‘ "« 8% sugar-formalin solution:(mix 120g
« TetraMarin® flake/Alfalfa mixture; 4 ©  sucrose and 80mL formalin; bring to
mg dry-solid permL- suspensron . 1-L) -
» 4L pitcher - 10mL disposable serological glass

prpette and pipette device.

9.0 SAMPLE COLLECTION, PRESERVATION AND STORAGE

Handle, preserve and store samples to minimize changes in composition and avoid
contamination. Place sediments in non-contaminating containers (high- density
polyethylene, Tefion, etc.) and seal tightly with minimum head space. Store in
darkened cooler at 1-6°C until use.-

Elapsed time between sample collection and analysis should be as short as
possible; for biological testing, use samples within two weeks of collection, but they
may be stored up to six weeks.
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10.0 METHOD

10.1 Sediment Samples
Store sediments in darkened cooler at 1-6°C, prior to use.

10.1.1  Homogenization
Samples tend to settle during shipment. As a result, water may collect
above the sediment. This water should not be discarded, but should be
re-mixed into the sediment during homogenization. Homogenize the
sample by manually mixing the sediment and associated water with a
large polyethylene or Teflon spoon. Homogenize sediments directly in
the original container or, if multiple aliquots are provided, in a non-
contaminating vessel such as a polyethylene or stainless steel mixing
bowl. Pick stones, sticks, large organisms, or other debris from the
sediments with stainless steel forceps.

10.1.2 Pore-Water Extraction
After homogenization, for each sediment sample to be tested, put a
25mL aliquot of sediment into a 50mL centrifuge tube. Spin the
sediment in the centrifuge at ~ 850 xG (2000 rpm for the HNS benchtop
centrifuge) for at least 20 minutes to separate pore-water from the
sediment. Repeat as many times as necessary to get 50mL of pore-
water from each sediment sample. Measure ammonia, pH, temperature,
D.O., and salinity -of the pore-water samples and record results (QAU
#7420b) A

10.1.3 :Do not sieve the test sediments unless there is a concern about
indigenous organisms that may influence the response of the test
organism. ‘Prepare approximately 1 gal sediment per replicate. Return
sediments to storage area in air-tight containers. If determined
necessary by the Study Director, press-sieve test and reference
sediments through a stainless steel screen before use in tests. Sieve
size is project-specific and will be determined by the Study Director.

Minimize sediment handling and manipulation; homogenize samples as
close as possible to test day to avoid changes in chemical bicavailability.
Process only the amount of sediment needed for testing. Make note in
Special Projects-notebook of which sediments were sieved and sediment
condition prior to sieving.

10.2 Control Medium

" Sieve control medium before use with1.0 mm stainless steel sieve. If beach sand
is used, sieve as soon after collection as possible.
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10.3 Experiment Design -

Test is 28d static renewal with 5 replicates per treatment.
10.4 Test Vessels

Test vessels are 1L glass jars.
10.5 Test Organisms

Use 2-3 week old juvenile N. arenaceodentata; 5 organisms per replicate. Order
from commercial vendor in advance to arrive on test initiation day (Day 0).

10.6 Test Water

Water overlying sediments .in test containers is lab prepared synthetic seawater.
Overlying water in-each test vessel is renewed one time per day; begin water
renewals at day 0 and continue through day 28.

Prior to each renewal, pour 3.3L fresh.seawater into one 4L measuring pitcher for
for each set of replicate test jars. .Using-a disposable serological glass pipette,
add 5mL of TetraMarin®/Alfalfa suspension (SOP #3001 modified) to each pitcher.
Stir contents of the pitcher thoroughly with the pipette.

10.7 Test Initiation
1 10.7.1 Day Minus 1 (1)

1) Distribute well-homogenized (sieved, if required) test, reference
sediment, and control sand into 1-L glass jars to depth of about 2cm
(~175mL).

2) Settle sediment by tapping bottom of test chamber gently on flat
surface.

3) Measure and record ph, DO, salinity and temperature of fresh seawater
to be used as overlying water (see section 10.8.1).

4) Fill each chamber with fresh seawater. To minimize disturbance to
sediment, use diffuser over sediment and allow water to discharge
directly onto diffuser. .

5) Provide moderate aeration, cover-test chambers and allow test sediment
to settle overnight.
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10.7.2 Day0 - Organism Loading

1) Measure and record old and new water quality parameters of test (see
Section 10.8.1 and 10.8.2). '

2) Carefully pour or siphon ~80% of overlying water from each test vessel.

3) Fill each chamber with fresh seawater. To minimize disturbance of

- sediment, use diffuser over sediment and allow water to discharge
directly onto diffuser.

4) Set aside 40 mL plastic cups (as many as there are jars).

5) When test organisms arrive, document condition of organisms (QAU
Form #6109) and and transfer to 40mL cups; allow organisms to
acclimate to test temperature.

6) Load 5 polychaetes into each cup — select healthy organisms, avoid
those that are discolored of have skin abscesses.

7) When organisms are loaded, transfer carefully into test vessels by
pouring entire contents of a randomly selected loading cup directly into

- each test vessel.

8) Observe test vessels to make sure all organisms are submerged below
the water surface and begin burrowing into the sediment. Replace

specimens that do not burrow within two hours.

10.7.3  Day 0 - Archive Organisms

1) Collect another:group of organisms (archive group) containing an equal
number of replicates and organisms per replicate as the other
treatments. Siphon most of the water from the archive organism cups
and replace with ~10 mL of 8% sugar-formalin solution.

2) After ~20 minutes, draw oft the sugar-formalin solution with a pipette and
rinse organisms twice with ~10 mL aliquots of de-ionized water. Transfer
the archive organisms to tarred weigh boats and dry organisms at 50 + 2°
for 24 hours.

3) After.drying, cool weigh-boats to room temperature in a desiccator and
weigh to the nearest 0.01 mg. Record measurements on QAU form 3560.

10.8 Test Maintenance

Maintain test vessels at 20 + 1°C (per study work plan), with 16L:8D photoperiod at
illuminance ~50-100fc and constant moderate aeration. Test vessels get fed once
per day during water renewal a tetramarin/alfalfa suspension.

10.8.1 1 X day: Measure water quality of overlying water and make observations.
1)  Inspect test vessels for adequate aeration.

2) Remove dead organisms by pipette, discard appropriately (see Section 3.0
for “dead” criteria) and record observations on QAU form 3560 under

“observations”.
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10.9

10.10

3)

"

Collect. overlymg water. usmg a turkey baster, suctlon ~40- 50 mk. from each
replicate within a site and composite into a 250 mL pre Iabeled cup for that
site; do this for all sites, control, and reference.

Measure water quality parameters (pH, D.O., -salinity, temperature, ammonia)
and document (QAU 7420a, 3560).

10.8.2 1 X day: Renew overlying water.

1)
2)
3)

4)

Use turkey baster to siphon and discard ~80% of overlying Water from each
test vessel.

- Measure and document water quality parameters (pH, D.O., salinity, and

temperature) for new water.

‘Refill jars with fresh test water (see sectlon 10.6), using dtffuser to minimize

disturbance of test:material.
Restore aeration and cover test vessels.

Daily test observations

Inspect all test vessels on Days 0-10 and record amphipod behavior on data sheet
as follows:

E= Emergent, organisms present in water column, on sediment surface
or water surface, but not burrowing. Include number of organisms
exhibiting this behavior (e.g., 3-E).

‘D= Dead, organisms do not respond to gentle prodding and there is no

movement of appendages. Remove and discard “dead” organisms.
Include number of organisms exhibiting this behavior (e.g., 3-D).

/= Al organisms burrowing, no organisms visible..

Test Termination

2)

3)

On Day 28, measure and document water quality parameters as described in
section 10.8.1. Working with one replicate at a time, pour contents of each
test vessel onto 500um stainless steel sieve. Rinse gently with de-ionized
water or tap water to wash away sediment.

Place sieve in transparent bow! containing fresh seawater. Count

and record number of surviving organisms on QAU form 3560; transfer
surviving organisms to a labeled, 40-mL cup containing about 10 mL of 8%
sugar-formalin solution.

After 20 minutes, draw off sugar-formalin solution with a pipette, and finse '

organisms twice with ~10 mL aliquots of de-ionized water.
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4) Transfer orgamsms to tarred welgh~boat and dry the samp!es at 50 +*2°C
' ‘for:24h. .
) Cool samples to room temperature in‘a desiccator and weigh to the nearest
0:01:mg. Record measurements:on QAU form 3560:

11.0 INTERFERENCES

1) ‘Characteristics of a-sediment affecting survival, independent of chemical

, concentration.

2) ;Changes in chemical bioavailability as function of sediment manipulation or
~ storage.

‘3) Presence of indigenous organisms.

12.0 -@QUAL!TY:CQ'NTROL CHECKS AND ACCEPTANCE CRITERIA

?Mmzmum 90% survival of organisms in control group and measurable growth
{(relative to dry-weight of archive group) of organisms exposed to the control.

Conduct 96h, water-only reference toxicant test (cadmium chloride), with each lot

of organisms. .

Calibrate all measuring equipment used (thermometers, balances, meters) per
established procedures.

13.0 CORRECTIVE ACTIONS AND CONTINGENCIES FOR OUT OF CONTROL
DATA
,Répeatvany»ié'sst which does not meet acceptance criteria. An individual test may
besconditionally acceptable if specified conditions fall outside specifications,
‘depending on degree of departure and test objectives. The acceptability of a test

will depend on'the professional judgemerit of the project director and regulatory
authority. Tests deemed unacceptable must be re-run.

14.0 POLLUTION PREVENTION, WASTE MANAGEMENT AND SAMPLE DISPOSAL

Unless otherwise directed by project sponsor, place all remaining test material
(used and unused) in sealed HDPE buckets and discard in waste collection
container.

15.0. DOCUMENTATION

Document water. quality parameters and survival counts in test notebook. Archive
original data:at PBS&J Environmental Toxicology Laboratory.

Record data on QAU 3560, QAU 6109, and QAU 7420a.
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TEST TYPE:

| whole sediment toxicity test; static-renewal

| TEMPERATURE: 20 1°C
| saumiry: | 2532 ppt
| LIGHT QUALITY:. | Wide:spectrum:florescent lights.
[ nLuminance: 1 50-100 ft-c -
PHOTOPERIOD: 16L:8D0
TEST CHAMBER: 1L glass beaker or jar
SEDIMENT VOLUME: | <175 mL (2cm)
- | oveRLviNG waTERVOLUME: | 775mL

24h intervals, beginning on Day 0 (minimum), or as specified

RENEWAL OF OVERLYING

WATER:

SIZE AND.LIFE STAGE OF 2-3 week old juveniles
POLYCHAETES:

NUMBER OF ORGANISMS PER | &.

‘CHAMBER:

NUMBER:OF REPLICATES PER | 5

| TREATMENT:

“feed-on days 0 through 28; 1mL TetraMarin®/Alfalfa

| ‘FEEDING:
' . suspension per test vessel o
AERATION: moderate, overnight before start of test and throughout |
-duration of test; maintain >60%:saturation.of dissolved oxygen
-concentration
OVERLYING WATER: clean seawater, natural or reconstituted water

OVERLYING WATER QUALITY:

Temperature, pH, ammonia, salinity, and DO of overlying

water daily. Salinity, ammonia and:pH of pore water

1 TEST DURATION: 28d
ENDPOINTS: “Survival-and growth
Minimal mean controi survival of 90%

TEST ACCEPTABILITY:
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2.0

3.0

4.0

PURPOSE AND APPLICABILITY

This procedure is used to estimate the chronic toxicity of effluents and receiving
waters to the mysid shrimp, Mysidopsis bahia. The two endpoints measured in a
chronic M. bahia test are survival and growth (weight). '

REFERENCES
References listed in this section are incorporated into this SOP.

US EPA. Short Term Methods for Estimating the Chronic Toxicity of Effluents
and Receiving Waters to Marine and Estuarine Organisms, 3" edition. EPA-821-
R-02-014, Test Method 1007.0.

SOP 5006: Calibration, Operation and Maintenance of the Orion Model 210A pH
Meter

SOP 5007: Calibration, Operation and Maintenance of the Orion Model 410A pH
Meter

SOP 5008: Calibration, Operation, and Maintenance of the Orion 3 Star pH
Meter

SOP 5002: Calibration, Operation and Maintenance of the YSI Model 55
Dissolved Oxygen and Temperature System

SOP 5003; Calibration, Operation and Maintenance of the YSI Model 30
Handheld Salinity, Conductivity and Temperature System

DEFINITIONS

dead - Test organisms are “dead” if they exhibit (1) no movement and (2) no
reaction to gentle prodding.

scheduled terminal time - time for test termination, calculated by adding test
duration (measured in hours) to recorded test initiation time

critical dilution - concentration of effluent used in dilution series of toxicity test;
effluent concentration representative of proportion of effluent in receiving water
during critical low flow or critical mixing conditions.

HEALTH AND SAFETY CONSIDERATIONS
Effluents submitted for toxicity testing are potentially hazardous -- handle with

appropriate care. Use standard laboratory personal safety equipment when
handling effluents and receiving waters; at minimum, wear gloves at all times.

Scheduled Revision: 28-September-2010
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6.0

7.0

8.0

9.0

QUALITY ASSURANCE AND PLANNING CONSIDERATIONS

Variations from this procedure are not anticipated or encouraged. Justify study-
specific amendments in study protocol, work plan, or test notebook, and evaluate
(in writing) with respect to potential effects on this procedure.

RESPONSIBILITIES

Saltwater Testing Manager AND Laboratory Coordinator assure that assigned
personnel are fully trained to perform this procedure.

Laboratory Technicians follow this procedure as specified.

" TRAINING/QUALIFICATIONS

No specific training or qualifications, other than documented training to
requirements of this SOP, are required; training records are current.

REQUIRED MATERIALS

test samples (organisms must be exposed to at least three samples)
receiving water and/or laboratory-prepared synthetic sea water

pH meter, calibrate and use according to SOP #5005

dissolved oxygen meter, calibrate and use according to SOP #5002
salinity meter, calibrate and use according to SOP #5003
thermometer, calibrate and use according to SOP #5012

2-L graduated cylinder

120z disposable plastic cups

computer generated random number list

5X7 cm Nitex® mesh loading net (400-5004m)

test organisms (Mysidopsis bahia, 7d)

newly-hatched Artemia nauplii in suspension

large glass bowl

25X25 cm Nitex® mesh net (400-500um)

small metal forceps

dissecting probe

drying oven

pre-weighed 1X1cm aluminum pans

SAMPLE COLLECTION, PRESERVATION, AND STORAGE

Store all effluents and receiving waters in darkened cooler at 0-6°C until use.
Make sure that head space above sample is minimal. Time from sample
collection to first use must not exceed 36 hours. Holding time for samples used
in test renewals must not exceed 72h from sample collection. There may be
holding time exceptions based on communication with the permitting authority.
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10.2

10.3

104

METHOD

Test Samples

10.1.1 Do chemical analysis (pH, DO, salinity, conductivity, temperature,
hardness, alkalinity, total residual chlorine and total ammonia) on aliquot.
of all samples used in toxicity testing. At minimum, measure total residual
chlorine before sample is used in toxicity testing. De-chlorinate sample if
specified in permit.

10.1.2 If samples are warmed to bring them to prescribed test temperature,
supersaturation of DO may become a problem. If DO is greater than
100% saturation or lower than 4.0mg/L, aerate sample moderately until
DO is within prescribed range. Once test is under way, aerate test
solutions if the dissolved oxygen is < 4.0mg/L.

Dilution Water and Control Medium

Type of dilution water (laboratory-prepared seawater, generally 25ppt OR
receiving water collected upstream and outside the influence of the outfall and
salted to the appropriate salinity*) used in effluent toxicity tests depends largely
on test objective. Tests run with lab water as diluent include 100% lab water
control; tests using receiving water include 100% lab water control AND 100%
receiving water control.

* In general, receiving water is not to be used if received at greater than 30 ppt.
Must check with project manager or lab coordinator before using. Also, chlorine
and salinity measurements must always be performed on receiving water
samples before use.

Experiment Design

Mysid chronic tests are 7-day static renewal. Renew test solution daily. Use at
least three effluent samples throughout test duration.

Conduct tests with five effluent concentrations (specified by permit) and one or
more controls, as described above. Use 10 replicates (minimum: 8) for each test
concentration and control.

Test vessels

Test vessels are 120z disposable plastic cups.
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10.5 Test organisms

Use mysids that are 7 days old at start of test -- 5 organisms per replicate.

10.6 Feeding

Feed 2 X day -- once before and once after solution renewal -- new-hatched
Artemia nauplii, ~375 to each test cup.

10.7 Test Initiation

1) On Day 0, obtain organisms and verify that animals have acclimated to
correct test temperature.

2) If necessary, warm sample in hot water bath to 26+1°.

3) Use HMM as needed to bring sample to prescribed salinity (see permit or
scope of work). '

4) Prepare 2.5L (250mL per test vessel) of each test concentration, according
to permit specifications. Distribute solutions among test vessels. -

5) Measure and record pH, DO, temperature and salinity.

6) Load 5 organisms into each test cup, using Nitex® mesh loading net.

7) Have second technician confirm that correct number of organisms are
loaded, place cups on test bench according to random number.

8) Maintain test at 2611 °C with 16L:8D photoperiod at illuminance ~50-100fc.

10.8 Test Maintenance

1) Measure and record pH, DO, and temperature of old solution in one test
chamber at each test concentration and in the control.

2) Do test renewals on Days 1-6.

3) Prepare 2L of each test concentration according to permlt specn‘lcatlons and
measure and record pH, DO, temperature and salinity.

4) Working with one treatment group at a time, pour out ~80% of test solution
from each test cup into large glass bowl.

- 6) Count and record the number of surviving (not “dead”) organisms every 24h.
Remove dead animals (see section 3.0 for “dead” criteria) and dlscard
appropriately.

6) Clean test cups with plastic pipette to remove excess food, metabolic wastes
or particulate matter that settles from effluent.
7) Re-fill test cups with newly-mixed solutions, and return to bench.

Scheduled Revision: 28-September-2010 © Page4of5
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1.0

12.0

13.0

14.0

15.0

Referenc

Test Termination

1) Terminate tests after 7d at scheduled terminal time +2h, provided the test
has been exposed to three samples.
2) Measure and record pH, DO, and temperature of test solutions.

- 3) Working with one treatment at a time, count and record number of surviving

organisms from each test cup.

4) Working with one cup at a time, pour contents of each test cup onto 500um
mesh screen (approximately 25X25cm).

5) Rinse larvae with de-ionized water to wash away salts that might contribute
to dry weight.

6) Using small forceps and dissecting probe, place surviving organisms on
1X1cm pre-weighed aluminum pan.

7) Place pans in drying oven overnight at 105°C.

8) On Day 8, remove pans from oven. Weigh and record weight of each pan on
data form.

INTERFERENCES
Section not applicable.
QUALITY CONTROL CHECKS AND ACCEPTANCE CRITERIA

Acceptance criteria for control group:
+ survival >80%
« average dry weight per surviving organism in control group >0.20 mg
« coefficient of variation between control replicates, AND between critical
dilution replicates, <40% for both survival and growth
« reference toxicant LC50's within control limits (x 2sd from mean)

CORRECTIVE ACTIONS AND CONTINGENCIES FOR OUT OF CONTROL
DATA

Rerun any tests that do not meet acceptance criteria.
POLLUTION PREVENTION AND WASTE MANAGEMENT

At test termination, dispose of test water in the sink; flush sink thoroughly with
running tap water. Dispose of test cups in waste receptacle.

DOCUMENTATION

Document water quality parameters, survival counts, and test organism weights
on QAU form #1600.

Scheduled Revision: 28-September-2010
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3.0

PURPOSE, SCOPE AND APPLICABILITY |

The purpose of this procedure is to establish-a uniform method for conducting
soil toxicity tests with the earthworm, -Eisenia fetida, at the PBS&J laboratory.
This procedure includes survival and growth endpoints for evaluating the toxicity
of soils. This procedure is-applicable to and may be used for projects where the
objective is to evaluate soil toxicity; this procedure is not applicable for evaluating
the potential for soil-borne contaminants to bioaccumulate.

REFERENCES

ASTM E 1676-04. Standard Guide for Conducting Laboratory Soil Toxicity or
Bioaccumulation Tests with the Lumbricid Earthworm Eisenia fetida and the
Enchytraeid Potworm Enchytraeus albidus. ASTM International. West
Conshohocken, PA. April 2004. :

DEFINITIONS

artificial soil—a synthetic soil, prepared with a specific formulation, designed to
simulate a natural:soil. Artificial soil may be used as a diluent medium to prepare
concentrations of site or reference soil and may be used as a negative control
medium.

clitellum—the fleshy “ring” or “saddle” of glandular tissue found on certain mid-
body segments of oligochaete (Lumbricidae and Enchytraeidae) worms. it is the
most visible feature of an adult earthworm or-potworm and secretes the cocoon
into which eggs and 'sperm are deposited. '

diluent soil—the artificial or reference soil used to dilute site soils.

hydration water—water used to hydrate test soils to create an environment with a
moisture level suitable for the species being tested. The water used for hydration
is often test water; however, depending on the nature of the test:being
implemented, site surface water:or groundwater may also be utilized for
hydration.

negative control soil—artificial or reference soil to be used for evaluating the
acceptability of a test.

reference soil—a field-collected soil that has physicochemical and biological
properties as similar as possible to the site soil but does not contain the
potentially toxic compounds of the site soil. It is used to describe matrix effects
on the test in question. It may be used as a diluent medium to prepare
concentrations of site soil and may be used as a negative control medium.

Page 1 of 8
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4.0

5.0

6.0

site soil—a soil collected from the field to be evaluated for potential toxicity. A
site soil may be a naturally occurring soil or one that has been influenced by
xenobiotics.

test soil—a soil prepared to receive a test organism. Site or reference soil mixed
with artificial soil or reference soil mixed with site soil in known concentrations for
evaluation are test soils. Artificial, site, or reference soils spiked with test
materials such as chemicals, oils, or manufacturing products are test soils. Once
a site, reference, or artificial soil is hydrated, even though it is not mixed with
artificial or reference soil or spiked with a material, it may be called a test soil.

test water—water used to prepare stock solutions, rinse test organisms, rinse
glassware, and apparatus or for any other purpose associated with the test
procedures or culture of the test organism. Test water must be deionized or
distilled water or better, such as reagent-grade water produced by a system of
reverse osmosis, carbon, and ion-exchange cartridges.

HEALTH AND SAFETY CONSIDERATIONS

Field-collected soils may be contaminated with hazardous chemicals. Use of
appropriate personal protection equipment (PPE), including gloves, aprons (or
lab costs), dust masks (and in some cases, respirators) is recommended and
may be required.

Specific information regarding potential hazards and risks may be available in a
sponsor-prepared health and safety plan.

QUALITY ASSURANCE AND PLANNING CONSIDERATIONS

A sponsor-prepared Quality Assurance Project Plan (QAPP) may be available
and should be consuited for details pertaining to laboratory tasks and activities.

Guidance provided in this procedure may be adapted to meet project-specific
requirements. Adaptations of this procedure must be written in sufficient detail
so as to establish th degree of variance and must be pre-approved by the
laboratory’s Technicat Directory or Laboratory Director and project sponsor priot
to implementation.

RESPONSIBILITIES

Special Projects Director-- will communicate specific project requirements,
including quality assurance and health and safety concerns, to the laboratory
staff. '

Special Projects Supervisor-will schedule work and oversee staff assigned to

~ work performance.

Page 2 of 8
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8.0

9.0

10.0

10.1

10.2

Technical Staff-will perform work in accordance with this procedure.

TRAINING/QUALIFICATIONS

No specific training or-qualifications, other than documented training to the
requirements of this SOP, are required. General training records for technical
personnel assigned to tasks included in this procedure must be current.

REQUIRED MATERIALS

1 pt (463 cc) canning jars, with screw-rings-and punched lids (1-2 mm hole)
2-L polyethylene mixing bowl

polyethylene or teflon spatula or mlxmg spoon

wash bottle

forceps, teasing needles /

500 ml erlenmeyer flask

100 mm (mouth diameter) glass funnel

18.5 cm (diam) coarse filter paper (VWR No. 417)

top-loading -balance

analytical balance

70 mm aluminum weigh pans (VWR No. 25433-085), 1 per test unit

L]
» 250 mL glass beaker or disposable plastlc cup
.

SAMPLE COLLECTION, PRESERVATION AND STORAGE

‘Sample collection is typically performed by the project-sponsor or a third-party

contractor and is covered by the project work plan (QAPP).

Samples received at the PBS&J laboratory are stored, in the or'iginal containers,
in a darkened walk-in cooler maintained at 1-6°C.

METHOD

Experimental Design—Decisions concerning the various aspects of experimental
design, such as the number of treatments and number of test containers and test
organisms per container, will be based on the purpose of the test and the type of
procedure that is to be used to calculate results. At a minimum, the earthworm
soil toxicity test must include 5 replicates for test, reference or control sediment.
At a minimum, each replicate treatment must include 10 fully-clitellate aduit
worms.

Test Organisms—Eijsenia fetida (Savigny, 1826), Oligochaeta, is used for this
procedure. Specimens may be obtained from cultures maintained within the
testing facility or from an approved commercial vendor. The taxonomic status of
each lot of organisms used in a test must be confirmed.

Page 3 of 8
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10.3 . Test:Conditions~Earthworm soil toxicity tests are conducted at 20+1°C under
‘ continuous:light (~100 fc) provided by cool-white fluorescent light fixtures. -

10.4 Test Containers—Glass containers (eg., 1 pt. canning jars) are used as testing
containers for earthworm toxicity tests. Each test container is .covered with a
pierced (1- to 2-mm hole, to allow gas exchange) jar lid held in place with a
screw ring. o

10.5 Procedure
10.5.1 Determine Soil Moisture & Water-Holding Capacity

Moisture Content--Place clean 8 oz wide-mouth jar on top-loading balance and
set tare weight to zero; add 100+0.5g well-mixed site, reference or artificial soil
tothe jar. Remove jar and re-set the balance to zero. ‘Place the jar (with soil) -
back on the balance; measure and record the total weight of the jar and soil. Dry
the sample for 24 hours at 100£5°C; cool in a dessicator and re-weigh the jar
and sample. Cap the jar tightly to minimize moisture uptake if the sample will not
be used immediately for further processing. Calculate the moisture content (MC)

of the sample as, ) . '

MC(ml-100g™") = IWW(g) - FDW(g)

where, IWW is the initial wet weight of the sample plus jar and FDW is the final
dry weight of the sample plus jar.

Water-holding Capacity—Place 100 g of the dry sample into a 250 ml beaker.
Add 100 mL deionized water and stir with a glass stir rod to ensure all sample
particles are wetted and that slurry of soil and water exists. Fit a folded, coarse
paper filter (VWR No. 417, 18.5 cm diam.) into a 100 mm glass funnel and
hydrate the entire surface of the filter with 9-10 mL deionized water. Allow any
excess water to drain away and measure the weight (nearest 0.01 g) of the
funnel and hydrated filter paper. Place funnel in a 500-mL erlenmeyer flask and
slowly pour the soil-water slurry onto the filter; rinse any soil remaining in the
beaker and on the stir rod into the funnel with a minimal volume of deionized
water. Cover the funnel tightly with aluminum foil and allow it to drain for 3 h at
room temperature. Weigh the funnel, filter paper and soil to obtain the final
weight. Determine the water-holding capacity (WHC) of the soil as,

WHC(ml - 100g™") = IW(g) - FW(g)

where, 1W is the initial weight of the funnel and hydrated filter and dry soil, and
FW is the final weight of the funnel, hydrated filter and wetted-and-drained soil.

Page 4 of 8
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10.56.3

Soil Hydration

Adjust the water content of each soil'sample to 75% of its water-holding capacity
with deionized water. Determine the amount (mL-100g™) of hydrating water
(HW) required as,

HW = (0.75xWHC,) - MC,

where THW, is the desired test soil hydration water and MC, |s the existing test
sonl mo:sture content.

Place 2-L polyethylene mixing bowl on top-loading balance and set the balance

to zero add 1000g test soil to the bowl. Add 10xHW volumes of deionized water
to the bowl and mix thoroughly to uniformly wet the test soil. Re-weigh the bowl
and hydrated soil and determine the total weight of the hydrated soil.

Pre-Test Set-up

The day before the toxicity test:is started (Day - 1), place test jars on a top-
loading balance and set to zero; divide:the hydrated test soils (~ 1/5™ portions)
evenly among five test jars. if large .interstitial spaces of air occur inthe soil
matrix, remove the voids by pressing the:soil with a suitable utensil, for example,
a spatula, while trying not to compact the soil. Fix lids (with holes)-on the jars
and position the jars in the testing area; let stand over- nlght to achieve thermal
equilibrium.

The day before the test is started (Day - 1), remove sections of bedding material
from the earthworm culture trays to a clean, sorting dish (eg., pyrex bakmg dish).
Pick through the bedding material, selecting fully-clitellate adult specimens
(Fig.?) of uniform’length (largest specimen should be no more than about 10-
20% longer than the shortest)

clitelfum

Fig. 1 Earthworm body structure showing relationship of clitellum to anterior segments and
reproductive pores'.

Conrad, Jim. Page title: Earthworms. Retrieved from The Backyard Nature Website at
http://www.backyardnature.net/earthwrm.htm
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.Place each worm into a petri dish and rinse bedding material from external ,
surfaces using a gentle stream of deionized water. Carefully lift each worm from
the dish and place in groups of 10 worms onto a piece of wet filter-paper in a
second petri dish. Cover the worms with a second, wetted filter disc; place the
lid on the petri dish and let stand overnight to purge gut contents.

10.5.4 Test Initiation

On the day that the test is to be started, remove worms from the petri dishes,
rinse to remove castings and blot dry on absorbent paper towel. Weigh each
group of ten organisms; record weights on QAU Form nnn.

Test organisms are placed into the test containers after the overnight
equilibration; this constitutes the beginning of the test (Day 0). The test
organisms are placed on the surface of the soil and allowed to burrow because a

' lack of burrowing is considered a response possibly due to the presence of toxic
compounds.

10.5.6 Test Duration

The test begins when test organisms are first placed in the test containers and .
continues for 14 or 28 days as specified in the project workplan.

10.5.7 Test Measurements

Temperature should be monitored for the duration of the test. A continuous
temperature recorder (or a continuous temperature/humidity recorder) with a
seven-day chart can be placed in the test chamber and changed as necessary.

-pH should be measured at the beginning of the test in subsamples taken from
the batch preparations and at the end of the test in subsamples from replicates
of the various concentrations (or test groups). Care should be exercised to avoid
a sample of soil containing dead worms.

Percent moisture may be measured at the beginning and end of the test from
subsamples.

10.5.8 Food

Earthworms obtain nutrients from the surface of ingested soil particles; therefore,
supplemental-food is not generally required for tests of up to 28 days duration.

Page 6 of 8
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10.5.9 Toxicity Endpoint Assessment

At the end of the test (i.e., after 14 or 28 days continuous exposure), test soil
and organisms are emptied onto a flat surface, and live organisms are removed
and counted. Mortality is defined as a lack of response to a gentle mechanical
stimulus, for example, touch with a small spatula or glass rod, to the anterior end
of the worm. Earthworms may die and decompose within a 14-day testing period,
so if all of the individuals are not accounted for at the end of the test, it may be
assumed that they died and decomposed completely. Record the number of
surviving worms on QAU Form nnn.

If biomass is to be evaluated, rinse the surviving earthworms and place onto
moist filter paper (as described in 10.5.3) for gut purging. After 24h, rinse the
worms carefully to remove castings, place onto a square of nylon bolting cloth
and immerse in iced-water for about 20 seconds to quick-kill the worms, then
blot dry on paper towels. Place the worms onto pre-weighed aluminum pans and
determine total (group) weights. Record pan tare weights and total weights on
QAU Form nnn.

Compare survival and biomass metrics for worms exposed to test, reference and
negative control soils using appropriate statistical methods.

11.0 INTERFERENCES

Limitations to the methods described in this procedure might arisé and influence
soil toxicity test results and complicate data interpretation. The following factors
should be considered when testing soils:

¢ The alteration of field samples in preparation for laboratory testing (for
example, transport, screening, or mixing).

¢ Interaction among chemicals present in the soil.

e Addition of food to test containers may affect the results of a toxicity test, but
it may be necessary to feed the test organisms in long-duration tests.

* The natural geochemical properties of test soil collected from the field might
not be within the tolerance limits of the test species.

* Field-collected soils may contain indigenous organisms including (7) the
same or closely related species to that being tested and (2) microorganisms
(for example, bacteria and molds) and algae species that might grow in or on
the soil and test container surfaces. ,

12.0 QUALITY CONTROL CHECKS AND ACCEPTANCE CRITERIA

An earthworm toxicity test is invalid if mean survival of organisms exposed to the
negative control soil is less than 90%.

Page 7 of 8
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CORRECTIVE ACTIONS AND CONTINGENCIES FOR OUT OF CONTROL
DATA R '

Re-run any toxicity test which does not meet minimum acceptance criteria for

" control survival.

14.0

15.0

POLLUTION PREVENTION AND WASTE MANAGEMENT

Unless otherwise directed by project sponsor, place remaining test material
(used and unused) in sealed HDPE buckets and discard in waste collection
container. .

DOCUMENTATION
Document test condition (temperature, pH,moisture, etc.), survival counts, tare

weight, and total weight measurements on QAU Form nnn. Document changes
to protocol in test notebook. Archive original data at PBS&J Environmental

- Toxicology Laboratory.

Page 8 of 8




055292

l“l

DRAFF

S SOP No. 4042
| o) Earthworm (Eisenia fetida) Survival and
| Growth Soil Toxicity Test - Date | 6/16/10:
Origination and Acceptance:
Name: Signature Date
Originator: James D. Horne
Quality Assurance Unit: Susan Gregory
Laboratory Director: Faust R. Parker, Jr.
Review and Re-Approval
Reviewer. - . Date. Labbraioryl Date. . 3 Comments. - Revision
: |-~ - |. Director : R No.
Title Page




1/t jar wi purichedHlid & ring

5

Eisenlafetida

am&@&soo mg;wér'rh"";"ia_rges’t speGimeni
no more than 10-20% longer than shortest)

o

Project specitic ..

1 0

Arlificial soll; 10% sphagnum peat moss (screened @ 2000 pim), 20% kaolin clay; 70% silica sand (#70 grade)

Alfalta flour _

j

Comments:

Final Review Completed By:

QAU Form nnnn

055293

Initial Review: ____/

Page 1 of 4



il

=
g

Initial Review: me—d e

QAU Form nnnn ‘ " Page2of 4

055294



w >

QAU Form nnnn

055295

flolojo|» mlololol>» Imjole ol nlojolels In|ols.

mlojoleois Imlojojo|s [mio|jcijo]l» Imjoio|w]» Im|o]o o |




Initial Review: et

QAU Form nnnn Page 4 of 4

055296



s / - [ APPENDIX C

055297



Appendix C

Quality Assurance Manuals

055298



Appendix C-1

PBS&J - Quality Assurance Manual

055299



055300

Page No

QUALITY ASSURANCE MANUAL  RevisionNo.

1 of 36
3.1

Effective Date:  October 10, 2008

Volume 1

QUALITY ASSURANCE POLICY

PBS&J

Environmental Toxicology Laboratory
888 West Sam Houston Parkway South, Suite 110
Houston, TX 77042-1917
Tel: 713-977-1500 -

Fax: 713-977-9233

T
/ Faust R. Parker,{Jr., Ph.D.

Vice President & Divigjon Manager
Laboratory Director
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s James D. Horne Susan Bunch
Technical Director Quality Assurance Manager
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Rachael Brown' Matt Matthews
Laboratory Supervisor: Client Services Manager
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DOCUMENT CONTROL NOTICE

Information contained in this document is the property of the PBS&J Environmental Toxicology
Laboratory. This manual is not to be copied in any part or form or communicated for the use of
any other party.

The PBS&J Quality Assurance Unit Manager maintains absolute responsibility and authority for
the distribution, maintenance and re-call of this quality assurance manual.

Upon demand, or cessation of need on the part of the holder of record, this controlled copy
must be returned to PBS&J Environmental Toxicology Laboratory.

CONTROLLED COPY NO.:

THIS MANUAL COPY IS RECORDED AS BEING ON LOAN TO:

NAME:

TITLE:

COMPANY:

ADDRESS:

DISTRIBUTION DATE:
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GOAL

The PBS&J goal is to meet world class standards for the mutual benefit of our customers and
employees and to be recognized nationally as the environmental toxicology service laboratory
of choice.

MISSION

The mission of the PBS&J Environmental Toxicology Laboratory is to provide the highest-
quality legalily defensible data, exceptional client service, and the most comprehensive range of
capabilities in the environmental toxicology testing industry.

OPERATING PHILOSOPHY

PBS&J is committed to a management system that makes quality a basic business principle.
The strategy is based on customer satisfaction and is achieved through development of a clear
understanding of internal and external customer requirements and, then, meeting the
customer’s needs on time.

Conformance to regulatory authority, as well as our customer’s requirements and expectations,
is the responsibility of all employees at PBS&J.

Quality assurance systems, procedures and practices are developed, reviewed and changed
with participation of all employees in a continuous improvement effort.
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MANAGEMENT POLICY STATEMENT

It is the policy of the PBS&J Environmental Toxicology Laboratory management to fully support
and to provide the necessary resources for continual implementation of the quality assurance
system.

Management at all levels will participate in quality assurance activities as incorporated into daily
functional requirements.

No work product will be shipped to the customer until it's quality and conformance to customer
specifications can be assured.

Management will assess the effectiveness of the quality system on a regular basis and direct
internal efforts towards continual improvement.

The PBS&J management is committed to full compliance with the NELAC standards, to
production of test data of known and documented quality, and to the quality assurance system
outlined in this manual and supporting documents. Management will ensure this policy is
communicated, understood, implemented and maintained at all levels within the organization.

Faust R. Parker, Jr., Ph.D. Date
Vic¢ President & Division ager

Dirgctor, PBS&J Environmeggtal Toxicology Laboratory
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PART | - GENERAL

1.0

1.1

1.2

1.3

1.4

1.5

FORWARD

PBS&J Environmental Toxicology Laboratory provides toxicity testing and consulting
services (the work product) to support wastewater discharge permit requirements (eg.,
whole effluent toxicity tests and toxicity identification and reduction evaluations); marine
and freshwater whole sediment toxicity tests and bioaccumulation assessments; and
environmental fate and effects testing of industrial and consumer products, including
drilling fluid systems and additives.

This Quality Assurance Manual describes the Quality System implemented at the

PBS&J Environmental Toxicology Laboratory, with business operations at:

888 West Sam Houston Parkway South, Suite 110
Houston, Texas 77042-1917

The objective of the Quality System is to (1) prevent non-conformance through planning
and project management, (2) provide for the prompt detection of non-conformance
which may result in unsatisfactory quality, and (3) assure timely and effective Corrective
Action.

This Quality System, designed and developed in conjunction with Managerial functions,
establishes an effective and economical system for assuring work product quality. The
Quality System embodies (1) Quality Assurance Policy [Vol. 1]; (2) Quality Assurance
Procedures [Vol. 2]; (3) Standard Operating Procedures [Vol. 3]; and, (4) a system of
records to document compliance to Quality System elements and conformance of the
work product to specification.

it is PBS&J's Policy to provide full compliance with this Quality System throughout all
phases of contract performance and to ensure that only acceptable work products are
presented to the Customer.
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2.0 QUALITY ASSURANCE UNIT

2.1 To ensure implementation and full compliance with the Quality System, PBS&J has
established the Quality Assurance Unit (QAU).

2.2 The QAU consists of a part-time Manager. The QAU reports directly to the Laboratory
Director and is responsible for the management of the Quality System.

2.3  The QAU monitors overall implementation of the Quality Assurance Program through
performance and systems audits, and review of laboratory work products prior to
distribution. The Quality Assurance Unit representatives are vested with the
independence necessary to carry out their assigned responsibilities, including
authorization from laboratory management to prevent delivery of nonconforming work
until satisfactory corrective action has been taken.

Ny
+

PBS&J management has appointed Susan Bunch as the QAU Manager.

W /0/0-08

Fa(ht R. Parker, Jr., Ph Date
Laporatory Director
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3.0 CERTIFICATION

COMPANY CERTIFICATION PAGE

We hereby certify that this Quality Assurance Manual accurately and adequately describes the
Quality System implemented at PBS&J for the provision of a Quality System to meet the
laboratory accreditation requirements of the State of Texas Commission on Environmental
Quality and the State of Louisiana Department of Environmental Quality. Certificates and
scopes of accreditation are presented in Appendix A.

\[)MMA&BW%/ /O//O/Og

Susan Bunch Date
QAU Manager

_,ZM ngj /4 /0-09

Faugt R. Parker, Jr., Ph.D ‘Date
Laporatory Director
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'Name of Firm: ~ PBS&J

Division: ~ Environmental Toxicology Labo.rétory

Address: 888 West Sam Houston Par'kway South, Suite 110
‘ Houston, TX 77042-1917

AMENDMENT CERTIFICATION

| hereby certify that this Manual has been reviewed and amended as necessary to reflect the
current Quality System. .

rofw0fof]

_V0/0.a8| 3
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5.0 AMENDMENT PROCEDURE

5.1 The Quality Assurance Manual (QAM) shall be amended to reflect any changes to
PBS&J's capability, location or Quality System.

5.2 The QAU Manager shall submit the QAM amendments to all persons holding controlled
copies of the QAM, accompanied by a completed QAM Amendment Certification Page.

5.3  When a single amendment affects fifty pércent (50%) or more of the QAM content, or
when a maximum of ten (10) amendments are exceeded, the QAM shall be re-issued.

5.4  The QAU Manager is responsible for the maintenance of the QAM as described in this
section and for reviewing the QAM annually.

5.5 Amendments to the QAM shall be recorded below.

055309

REVISION/ PAGES
AMENDMENT NO. | AFFECTED DESCRIPTION DATE
Rev 0 All Initial Issue 12/23/1998
Rev 1 All Major re-organization, with incorporation of CompQAP # 09/30/1999
980176 and Florida Department of Environmental
Protection Standard Operating Procedures (DEP-QA-
001/92)
Rev 2.0 All Major Reorganization, with incorporation of Quality 03/26/2001
Assurance Procedures
Rev 2.1 9,10,11,17 ) CompQAP no longer applicable, laboratory certified by 07/01/2001
NELAC approved accrediting authority
Rev 2.2 1,7,8,9, QAU Manager personnel change, revised organizationat 05/23/2003
10,11,12,16 chart, addition of QAP17.
Rev 2.3 1,8,9,12 Laboratory supervisor personnel change, addition of 11/02/2005
LELAP certification, revised organizational chart
Rev 3.0 All Maijor re-organization; addition of TCEQ accreditation 08/31/2007
(primary authority)
Rev 3.1 9, 21-29, 31 Revised Amendment Certification, current accreditation 10/10/08
certificates inserted, revised organizational chart.
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PART Il - ORGANIZATION & FACILITIES

1.0 ORGANIZATION STRUCTURE

The PBS&J Environmental Toxicology Laboratory is a diviéion of PBS&J Environméntal
Sciences and reports to Cecilia Green, Senior Vice President and National Service Director.
The organization-structure of the PBS&J Environmental Toxicology Laboratory is presented
below.

Job descriptions for key laboratory pérsonnel are provided.in Appendix B.

m Environmental '!_'oxicoldgy ,

National Service Director
Environmental Science

[

’ Technicat Director
Project Director EREER RO Director, Special Projects & —
’ Toxicity Reduction Evaluation

ive Mgr. Quality A Mgr.

Client Services Mgr. ——~——~—-‘ Toxiclty Reduction Mgr. ——l'

\: ;

i i i

H ; "

: !

Field Services Mgr. ' Special Profects Mgr. -~ S
i
Lab Systems/Support

Coardinator B Culture Mgr.

Laboratory Supervisor

Acute Mgr. Woeekend Mgr. . Freshwater Mgr. Saltwater Mgr.
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20
21

2.2

23

24

2.6

2.7

ORGANIZATION & AUTHORITY POLICY
Quality is the responsibility of all PBS&J employees and agents.

All personnel shall be accountable for the quality of work performed through their
individual assignments and functional responsibilities.

Employees shall be responsible for reporting any non-conformance to the QAU
Manager.

The QAU Manager shall maintain the organizational freedom and authority for:

(a) Full implementation of- the Quality System.

(b) Identifying and recording Quality problems.

(c) Initiating, recommending or providing solutions through designated channels.
(d) Verifying implementation of solutions.

(e) Controlling further processing and delivery of non-conforming work products,
until the condition has been corrected.

The QAU Manager shall address all problems which cannot be resolved with other
members of PBS&J Management to the Laboratory Director for resolution.

The Laboratory Director is responsible for the review of the Quality System and for the
verification of resources including trained personnel.

Management review and verification of the Quality System is conducted annually as a
minimum.
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3.0

3.1

3.2

3.3
3.4

3.5

QUALITY BOARD

PBS&J has organized a Quality Board (QB) to advise the Laboratory Director on matters
pertaining to quality. -

The QB is comprised of the following Managerial Functions:

(a) Technical Director

(b) Client Services Manager

() Laboratory Supervisor

(d) . Quality Assurance Manager

Various PBS&J personnel will participate in QB activities as requested by the QB.

The QB determines areas for quality and productivity improvement and presents them to
the Laboratory Director for consideration.

QB activities include:

(a) Review, analysis and disposition of non-conformance reports.
(b) Review of Corrective Actions.
(c) Review and analysis of Quality Records.

(d) Review and analysis of Audit resuilts.
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4.0 FACILITIES

PBS&J occupies approximately 9,000 square feet in a multi-tenant office building. The
laboratory floorplan is depicted below.

20°C
DRILEING FI180

20°C
FW 8 SW
ACUTE BIOASSAY

]\ CHEMISTRY
. 1AR

YOXICITY

QAU OFFICE
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PART il - QUALITY ASSURANCE PROCEDURES

Quality Assurance Procedures (QAPs) are provided in Volume 2. The QAPs are designed to
be reviewed and/or revised independent of each other; therefore, pagination wnthm Volume 2 of
‘ the Quality Assurance Manual is not sequential.

QAP # Title
1 Organization and Management
2 Quality System - Establishment
3 The Quality Assurance Manual and Related Documents
4 Quality Systems Audits and Cormrective Actions
5 Quality Systems - Essential Quality Control Procedures
6 Personnel
7 Physical Facilities - Accommodation and Environment
8 Equipment, Reference Materials, Measurement Traceability, and Calibration
9 Test Methods and Standard Operating Procedures
10 Sample Handling, Sample Acceptance and Sample Receipt
1 Records '
12 Evidentiary Custody and Documentation
13 Laboratory Report Format and Contents
14 Subcontracting Analytical Services
15 Qutside Support Services and Supplies
s 16 Complaints N
17 Coordination of Quality Control Practices
18 Data Integ n"ty

-

October 10, 2008
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PART IV - STANDARD OPERATING PROCEDURES

Standard Operating Procedures (SOPs) are provided in Volume 3. The SOPs are designed to
be reviewed and/or revised independent of each other; therefore, pagination within Volume 3 of
the Quality Assurance Manual is not sequential.

SOP# |TITLE

1001 Reference Toxicant Program

1002 Preparation of SOPs

1003 Non-conformance

1004 Vendor Approval

1005 Managerial Review and the Quality Board

1006 Audits

1007 Demonstration of Capability

1008 Health & Safety Audits

1009 Lab Technician General Training

1010 Culturist Training

1011 Management of Change

2001 Sample Check in

2002 Receipt, storage and use of standards and reagents

2003 . |Collection of Intermediate Samples

2004 Sample Composting

3001 Chironomus tentans Food Preparation and Feeding

3010 Artemia nauplii - Preparation for Feed

3020 Selenastrum capricornutum Culture

3030 Isochrysis galbana (marine algae) preparation & feeding

3040 YCT Preparation

3050 Culture of Branchionus plicatilis (Rotifer) for Feed

3060 Daphnia species food preparation

3070 Flake food storage and use

3080 L plumulosus Food Preparation and Feeding

3090 Evaluation of New Food used in testing and culturing

3110 Pimephales promelas Culture Practices

3120 Daphnia magna Culture Practices

3130 Dapnia pulex Culture Practices

3140 Ceriodaphnia dubia Culture Practices

3210 - |Menidia bervilina Culture Practices
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SOP # TITLE

3231 Mysidopsis bahia production system culture practices
3232 Mysidopsis bahia Grow-out Systems Culture Practices
3233 Mysidopsis bahia post larval culture practices

3310 Nitrobacter and Nitrosomonas Factory. Culture Practices
3320 |Eheim Filters in Culture

3340 Seawéter preparation and maintenance of mixing tank
3350 . |Taxonomic Identification '

4001 Static Sheen Test

4002 SDF Ammended Sediments Preparation

4003 |eptocheirus plumulosus 10d Amended Sediment

4004 Pimephales promelas embryo larva study

4005 |TIE Phase : ’

4006 28d Biodeg Seawater

4007 28d Closed Bottle

4008 Selanastrum capricornutum growth test (Method 1003.0)
4009 Marine algae growth inhibition test

4010 Preparation of a water accomodated fraction (WAF)
4012 Pi Modified Chronic Pimephales promelas

4013 Hyalella azteca 10d Sediment Survival & Growth (ASTM E 1706)
4014 Chironomus tentans 10d Sediment Survival & Growth (ASTM E 1706)
4015 Daphnia pulex Acute WET (EPA 2021.0)

4016 Pimephales promelas Acute WET (EPA 2000.0)

4017 = |Mysidopsis bahia Acute WET (EPA 2007.0)

4018‘ Menidia beryllina Acute WET (EPA 2006.0)

4019 Cyprinodon variegatus Acute WET (EPA 2004.0)

4020 Mysidopsis bahia Chronic WET (EPA 1007.0)

4021 Pimephales promelas Chronic WET (EPA 1000.0) -
4022 Ceriodaphnia dubia Chronic WET (EPA 1002.0)

4023 Menidia beryllina Chronic WET (EPA 1006.0)

4024 Cyprinodon variegatus Chronic WET (EPA 1004.0)
4025 O mykiss Acute WET (EPA 2019.0)

4026 Mysidopsis bahia 10d Sediment Survival

4027 Ampelisca abdita 10d USACE

4028 Paleomenetes pugio 10d Sed

4029

Ampelisca abdita 10d Sediment Survival (ASTM E 1367)
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SOP # TITLE
4030 Cyprinella leedsi Acute WET (EPA 2000.0)
4031 Ceriodaphnia dubia Acute WET (EPA 2002.0)
4032 Nereis virens 28d bioaccumulation (ASTM E 1688)
4033 Macoma nasuta 28d bioaccumulation (ASTM E 1688)
4034 Lumbriculus variegatus 28d bioaccumulation (EPA 100.3)
4035 Daphnia magna Chronic WET
4036 Mercenaria merceneria 28d bioaccumulation (ASTM E 1688)
4037 Preparation of SPP Using Dredged Material
4038 Reverse Phase Extraction (RPE) Test for Free Oil Contamination
4039 Mysidopsid bahia, Low Salinity Acclimation
4040 Ampélisca abdita and Americamysis bahia 7d
4041 Leptocheirus plumulosus 10d Sediment Survival (ASTM E 1367)
4042 Mercenaria mercenaria 7d WST '
4043 Corbicula fluminea 28d bioaccumulation (ASTM E 1688)
4044 Hyalella azteca 10d Sediment Survival & Growth (EPA 100.1)
4045 Chironomus tentans 10d Sediment Survival & Growth (EPA 100.2)
4046 Elutriate Preparation for Water Column Bioassay
5001 Incident illuminance
5002 Measuring D.O. and calibration of meter
5003 Measuring SCT and calibration of SCT meter YS| model 30
5004 Measuring SCT and calibration of SCT meter YSI| model 3100
5006 pH Meter Orion 210A
5007 pH Meter Orion 410A
5008 pH Meter Orion 3 Star
5009 Algae Density by Hemocytometer
5010 Algae Density by Spec
- 5012 Laboratory Thermometers Calibration & Use
5013 Ohaus Anaiytical balance; use and calibration
5014 Class S Weights Use and Maintenance
5015 Fluoride Measurement using Hach DR DR/3000 Spec.
5016 Ammonia probe
5017 Calibration & Operation of YSi 3256 Conductivity Cell
5020 Equipment Maintenance Scheduling
5021 Facility Maintenance-outside service
6001 Determination of total hardness
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SOP# |TITLE

6002 Determination of total alkalinity

6003 Determination of total residual chlorine

6004 Sample Dechlorination

7001 Final data review and packaging

7002 Initial Data Review

7003 |Electronic Document Storage

7004 Data Corrections

9001 Laboratory temperature control

9002 Acid bath system, use and maintenance

9003 Glass and plastic ware cleaning

9004 {_aboratory photoperiod verification

9005 Synthetic seawater transfer and acceptability

9006 Nalgene Tank Maintenance

9007 Synthetic Freshwater Preparation

9008 Water Vessel and Eheim Maintenance

9009 Sample Storage and Disposition

9010 Verification of Reagent Grade Water Quality

9011 Sample Kit Preparation

9012 |SCO Model 3700 Portable Sampler

055318
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- () J/ Texas Commnssnon on Enwronmental Quallty

Q NELAP-Recogmzed Laboratory Accredttatlon is hereby awarded to

888 WEST SAM HOUSTON PKWY, SUITE 110

| ! .
‘ .  :PBS&J ENVIRONMENTAL TOXICOLOGY LABORATORY'
 HOUSTON, TX . 77042-1917

I _ in accordance with Texas Water Coda Chapter 3, Subchapter R, Title 30 Texas Administrative
' Code Chapter 25, and the National Environmental Laboratory Accreditation Program.

The laboratory’s scope of accreditation includes. the fields of accreditation that accompany this certificate.’ Continued
accreditation depends upon successful ongoing participation in-the. program The Texas Commission on Environmental
Quamy urges customers ta verify:the laboratory's current accreditation status for. pamcular melhods and analyses.

HAd

Certificats Numtbrer: T1041M202-0! TX . [
: Effoctive Date: 7/1/2008 . : ’ ' Executive Director
: Expiration Date: 6/30/2008 . Texas Commisaion on Environmentat Quahty
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Texas Commission on

pBSA&J Environmental Toxicology Laboratory
888 West Sam HoustonPkwy.

Suite 110 )
Houston, TX . 77042-1917

Tnese fisids of accreditation supeicede all previous fields. ‘The Texas Commission 0 Environmental Qualty urges custormers to verify the

HHOrBlONY's current accreditation statys for particuler methods and anaiyses,

Effective Date; - . October 10, 2008

Environmental Quality

NELAP - Recagnized Laboratory Fields of Accreditation

Certificate T104704202-08-TX
fssus Date: 7/112008
Expiration Date: 8/30/2009

S

e

wiatrix: " Sciid and Chemiical Materials

Category / Method: ASTM-E1367-03
Analytes: Code AA  Anafytes: Cods ~ AA
Toxitaty 10338 TX
Catagory / Method: ASTME1688-00a
Analytes: . Code .AA  Analytes: Cods AA
Bicaccumulation . 10339 ™
Citegory 1 Method: -ASTM E1706:03
Ansiytes: Coda AA  Analytes: Code AA
Toxicity 10338 TX
Category / Method: ‘EPA 600:R-99:064 . .
Analytes: : -Code  AA " Analytes: Code AA
Bioaccumulation 10339 TX Toxicity 10338 T
Category  Method: . EPA 321:R:02-012 )
Analytes: ) Cods AA  Analytes: Code AA
JAcute toxicity 3300 TX : '
Category | Method: EPA 821.R-02.013
Analytes: Code AA Analytes: Code AA
. Chrenic toxicity 3325 ™
Catagory / Method: EPA'821-R-02-014 .
Analytes: : Code AA  Anaiytes: Code AA
Chronic toxicity 3325  TX
Category / Method: EPA 823-8-98-004
Analytos: Code AA'  Analytes: Code AA
Toxicty 10338 X
Matrix:  Non-Potabls Water -
Catagory I'Method: EPA 1000.0
Analytes: Code  AA . Anaiytes: Code  AA
Aquahic Toxicity, Chronic D 10382 X )
Category / Method: EPA 1002.0
Analytes: Code AA  Analytes: Code AA
Aguatic Toxicity. Chronie 10342 TX
Category / Method: EPA 1003.0
Analytes: Code AA  Analytes: Code AA
Aguatic Toxiaty. Chronic 10342 ™
Page 1 of2
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“Texas Commission on
"Environmental Quality

‘NELAP - Recognized Labaratory Fields of Accreditation ) S
PBS& Envlronmontal Toxicology Laboratory . Certificate T104704202-08-TX

888 West Sam Houston Pkwy. Issue Dats: 71112008
Suite 110 S B Expiration Date: : 6/30/2009

-Houston, TX '77042-1 917

These fiakds of aouadrlanon supearcede all previous fields. The Texas Commission on Environmental Quality urges customers to uenfy lhe
¥ S CurTent acore status for particuler methods and analyses.

Mamx Non.Poub" Wator '_'f_‘

 Category / Method: ‘EPA 1004.0

‘Analytes: © Code AA  Analytes: ) Code  AA
Aquatic Toxidity, Chromc : 10342 TX ‘ o '
‘Category / Mathod: ‘EPA 1006.0 : S
© Analytes: Code AA Anaiytes: Code AA
Aquatic Toxicity, Chronic ’ 10342 ™
Category l Method: EPA 1007.0 = . .
" Analytes: - . " Code T AA  Analytss: o ’ ‘ ‘Code  AA
AquancTOmcny”chrnnm B . 10342 ™ o .

- Category / Mathod. EPA 2000.0 » . #
© Anaiytes: . - Codo AA  Analytes: ) - Code AA ;
‘Aquatic foxicity, Acvte .. o 10341 - TX B

. Category / Method: EPA 2002.0
Analytes: Code AA Anaiytes: Code AA
Aquatc Taxicoty. Acute 10341 TX ’
.Category | Mettiod: EPA 20040 . . :
Analytes:’ - Codse  AA  Analytes: . Code AA .
Aquatic Toxicity, Acule o 10341 . TX ‘ ) S i
‘Cdtegory / Method: ' EPA 2006.0 C o i
Analytes: : . : Code AA  Analytes: B T Code - AA i
Aguatic Toxicity. Acuts 10341 TX :
CategorylMethod "EPA 2007.0 ] .
Analyics . ‘Caode - AA Analytes: ' Code AA
Aquaric Toxicity. Acute 10341 >
‘Category:/ Method: .EPA.2021.0 : .
Analytes: ) . Code AA  Analytes: ‘ Code AA
Aquatic Tosicity.-Acute . . 10341 X
Paga 20of2
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STATE OF LOUISIANA
DEPARTMENT OF ENVIRONMENTAL QUALITY

Iy bereby granting a L v Accridiution [0 -

<

=
Scogni?

PBS&J Env lronment.nl To\lwk)gy Laboratory
888 West Sam Houston Pkwy, Suite 110
HOl._litlln, G 7042 -191 7

Agency-Interest No. 115286

According to the Louisiana Administeative Code. Title 33, Fan 1 Subpan 3. LABORATORY ACCREINTNTION. the State of Fouisiana L'ummll_\:
recagnizes shat this laburatory is technically coripetent-to performy the cm ironmental ataty sos sted on the seope of acereditation derailed in the
attachesit.

T faboratory apréed to peiturm ol analyses Tisted on this seope of accreditation aveoring to the NELAC andards and Part L Subpon 3
requirements and achnowledges that continued accreditation is dependent on suciesstul ongoing it withe the spplic
Part L. Please cuontace the D\pamn- 0t of Eaviromneinal Qualiry, Iumsur.( Envirommomal Laboratony” Acereditation Prograin (L. LL/\P) 10 vor
the tuboratery 's seope ot accreditation und svereditating status. Accreditation by the State i Laoviisiand is not an emforseitient of i guarantes Gf
vadadity of U daty generated by the tahoraton. . .

nts of

Fo v aceredited vittially and mainin sccredi the laby Y agrccs 0 p.mumnlv. 101w § ingle-blind, single-con ion PT sdies,
where avaitable. per year for each ticld of testing Tor which it secks or screditation dy req) JinLAC 3534711

Certificate Numbher: 04087
Expirstion Date: June 34, 2009
viroorienial Laborisors Acereditation Program Issued On: July 1, 2008

Meivig
Lofana
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' Laboratury Scope of Accreditation

(713) 977-1500
PBS&J Favironmental Toxicology Laboratory

888 West Sum Houstons Phkwy.. Suite 110

Houston, TX 77042-1917

Solld ang Chemical Materisls Certfication
' m‘” : Edushoy Bat

EPABEVI S8 O
ASTM E 1387

2430 EPA 600-R-89-064 Chironormus tansns Accrogied ‘n2or2008 NELAP ™
2430 ‘EPA 800-R-99-064 Hyaleka aztoca Aocredued 7292008 -NELAP ™
2430 EPA 600-R-99-084 Lombriculus variegatus . Accredieo IIN008 T NEWP ™
240 ASTM £1706-05 Craoncimus lerana Aocredisd 292008 NELAP ™
2431 ASTM E1706-08 Hyaleda azivcs Accreciod TR0208 NELAR ™
2432 ASTM E1638-003 Corpicuts fununss Acciedied 772972008 NELAP ™
2432 ASTM E£1688-008 Macoma nasuta Accreated 71292008 NELAP ™
2432 ASTM E1888-008 Metceraria mercanany Accrenited 722008 NELAP ™
2432 - ASTM E1688-000 Necais virers Accradited 77282008 RELAP ™

X -
ASTM E*367-03 Acctedtad 82272008 NEWP T

Hagtinon Rpt

ERAFOUL T katindied AdaiHA B21-R02451% Vi ¢ P
2na E£PA 2001 OF reshwater Acutw EPA 821-R-02.012  Daphnia magna Accredtad 712972008 NELAP ™
2147 EPA 2021 OF reahwater Acuto) EPA B21°R-02.012  Daphinta pidex Accradanc 10202008 NELAP ™
7150 EPA 2000 C:¥restwater ACIIe/EPA 821-R02.012  Pimephsies promolas Accrediza 772407008 NELAP ™
2181 EPA 2007 (ACUIOZEPA 821-R-02-012 Mysicope:s bania Accredaed 11292008 NELAP >
7152 EPA 2004 O/ACUIS/EPA 821-R-02-012 Cyprinodon variegatus Accredied 10292008 NELAP - X
2153 . EPA 2005, (VACUtWEPA 821-R.02-012 Manidia berylina Accradacs T2a2008 NELAP DX
2153 EPA 2006 IACUtsEFA A21.2.02-012 Mendia meradia : Accredited r7w2008 NELAP 23
10114600 . EPA 1000 Pamephales prometas Aciudesd 72972008 NELAP - x
10115001 EPA 1002 Ceriodaphnig qupa Actrsdted 712972008 NELAP 1
115208 EPA 1002 Selnastium cagncornutum Actrediea 8112008 ‘NELAP - =

10115409 EPA 1004 Lypenodon vanegatus Acedied TRY2008 NELAP ™

Issue Dote: August 2, 2008

Expuation Dae: Juue 30. 00 Prot Date 82202006 11 1901 AM
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Laboratory Scope of Accreditation

Oiganization

04087 (713} 977-1500
PBS&J Environmental Toxicology Laboratory .

88% West Samt Houston Phwy., Suite 110

‘Houston, TX 77042-1917

Non-Potabie Wiater Codification i
fitoineg y

5 . . Weited Red Anatym Dot Effsctive
110115807 CERR RS $Hadnis twyBes R - Aixrecknd 7055788 FELRFE ™

10116004 . EPA 1007 Mysidopss baha Actredted 112972008 NELAP ™ I

Essue Date: Angust 222008

Expiration Date: Jone 30, 09 Prov Dawe $2272008 141901 AM
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State of Florida
Department: of Haalth, Bureau of Laboratories
This is.to certify that
EBnE®

POSAJ ENVIRONMENTAL TOK!@LOGY-LABO“ATOM
. mwzs‘r SAM HOUSTON PARKWAY SOUTH, SUITE 110
HOUSTON, TX 77042

MWMMMMMMWMME-L
for the T of i sampies in the foliowing

NON-POTABLE WATER - TOXICITY, SOLID AND CHEMICAL MATERIALS - YOXICITY

WM‘- opon pad At On-going Compllan -mﬂ‘NELACWMFM:RuhME1 -

it Spsciiic method N v mmMMuLmsmdmmmmnmmm

mmmnh&mudwmhommummm Ctients 8nd customers are urged to veitty
mmwmmmomﬁmmmmuwwmmmmm

‘EFFECTIVE July 01,2008 THROUGH Juneé-30, 2009

M&gﬁcm

NON-THANSFERABLE E871033.02-07/61/2008
3 -t pi lssuec
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 QUALITY ASSURANCE MANUAL

Ana M. viamonte Ros MD. .M.PH. :
State Surgeon General =

arhe Crist

Gavernor

Laboratory Scope of Accreditution Page t st 2

Attachment to Certificate #: E871033-02, expirstion date June. 30, 2009, This:listing of accredited
apalytes should he used only when assiciated with-a valid certificate.

055327

chrenie¥ fedn

Issue Date: 71,2008

Clients and Customers are urged to verify the laboratory's current certification status with
the Eovironmental Laboratory Certification Program.

State Laburatury 1D:  FR71033 'EPA Lab Code: TX01404 (713) 977-1500
ES871033
PAS&T Esvivonmental Toxicology Laboratory
888 West Sam Houston Parkway South, Suite 110
X 77042 .
Non-Potable Water
Certification
Methad/Fech Category
Cenmdaphitia dubi EPA RI1-RZ-0M3 (FW Foxkcity
ESULY hutir DT .
£ aidgphaa dubia EPA S20.R-ND2-013 (FW Toxiciy NELAP 1182007
vhwenw W 1602 1)
Cyprinslla loedst EPAK2L-R-12-112 (bW Toxwity NELAP 1% 20007
: acute i NH¥) Jy
£ princdon vInegane EPA S21-R42-012 (SW Toxicity NELAP 1822007
: acule N X030y
Cuprioedon varicgatus EPA BI1-RA2-013 (SW- Tty NELAP 112007
chrac i $iRd ) . .
aphnia nugrss EPA K2L-RAZ-01 2 KW Tovscity NELAP 112007
Duphma puied EPA R2L-R-DD12 (FW Toxicity NELAP 1R20007
: : eut (2L
Menidia berytina EPARI:ROZHI2SW  Toxicity' NELAP 11R:2007
scute X206 )
Mumdia beryliina EPA KI1-R-12-014 (SW Toxiciy NELAP $182007
chennic )k 1005 0
Merudia smeniihs EPA B21-R-02:D1Z{8W Toxicuy NELAP VR
acutey 2006.9)
Merdia peninsulae EPA 821-R=)2-4112{SW Taxicry ~NELAP LIRS t2d
AWate X 2006.4)
My sidops is hatia EPA 821 R 24012 (SW Tosicity NELAP 145322007
acute X 2007 )
My ndopsie bahia EPA-S21R-D2.014 (SW Toxicity NELAP F152007
chvonic ) 10G7 03 .
Pimephstes promelas EPA 82)-R-02QI2(FW Toxicity NELAP 1 1i%:4M37
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Aluchmem to Certificate #: E871033-02, expiration date Juné 30, 2009, This: llsdng of gaccredited -
) aonaly tes should be used dnly when associated with a valid certifleate.
State Laboratory ID:  EZT1033 v EPA Lab Code: TNO1404
E871033
PRS&S Envitonmiental Toxicology Laboratory
888 West Sam Houston Parkway South, Suite:110

(713) 977-1500
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Anstyte . Method/Tech Category Type F.ofective Date
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.
1’
‘
Clients and Customers are.urged to verify the laboratory's current certification status with e
the-Environmental Laboratory Certification Program. 1ssue Date: 7:1:2008 Expiration Date: 6/30:2009 »i
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Appendix B - Key Staff Job Descriptions

Descriptions of additional staff positions, identified below,
are maintained by the Quality Assurance Unit.

Acute Biomonitoring Manager
Administrative Assistant
Culture Manager

Culturist )

Data Management Specialist
Field Services Manager
Field Services Technician
Freshwater Biomonitoring Manager
Health and Safety Officer
Lab Systems-Support Coordinator
Lab Technician
Saltwater Biomonitoring Manager
Senior Culture Biologist
Special Projects Director
Special Projects Manager
TRE Director
TRE Manager
Weekend Biomonitoring Manager
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34

’ Environmental Toxicology

National Service Director

Environmental Sciences

\

i
|

Laboratory Director

.. ‘Effective Date: " October 10,2008 -

|7 " Client Services Magr.
J° Matt Matthews, B.S.
)

Faust R. Parker, Jr., Ph.D. o
I. .
| Technical Director .
. 'Project Director o Special Projects, WER Studies & |
Martin Arhelger, M.A Toxicity Reduction Evaluations
. i Jim Home, B:A".
Administ Mar. 1 Quality Assurance Mgr.
Jo Mondier ! Susan Bunch, B.S.;BBA .
: .
i

Toxicity Identification Mgﬁ ]
Susan Bunch, B.S., B:B:A,

| | ,
FieldServices Mgr. ; | Speclal Projects Mgr. | _ :
John Henson, B.S. ' : Rachael Brown, B.S.
|
Lab Systems Support Cutture Mgr. (Acting)
J. Henson, B.S. ! Doug Keller, B.S.-
D. Keller, B.S. : 9 Keller, 8.5. .
Laboratory Supervisor
Rachael Brown, B.S.
Acute Mg[‘. . Weekend Mgr. Freshwater Mgr. Saltwater Mgr.
Hector Jaramillo, AA. Doug Keller, 8.S. Karen Martin, A.A. DeWayne Colvin, A:A.
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_ Position Description
DY ,

Laboratory Director

Sumrﬁary

The Laboratory Director is responsible for overall operation of the organization inciuding fiscal
resources and personnel. The Director, acting within the limits of corporate authority, establishes
laboratory pelicies and procedures and provides resources needed to effactively conduct the
business of the laboratory including the Quality System. ’ .

Dutles and Responsibilities

Reviews and approves for distribution, work products resulting from services performed for
clients .

Initiates and approves changes to the Quality System
Reviews all noﬁ-coﬁformance forms

Prepares and contrals the laboratory budget

Prepares financial reports for regional management
Oversees.employee performance and salary evaluations

Reports to.the National Service Director - Environmental Sciences

Educational Requirements

Ph.D. in Physical or- BioloQical Sciences, or a lesser degree‘-with'appropriaté work experience and
demonstrated performance abilities. .

Experience/Skill Required

Ten years experiance in environmenital chemistry, toxicology, ecology or biology. Effective written
and verbal communication skills. Strong management skilis. PBS8J Project Management
training completed. . . -

Laboratory Director ' Date

Revised: August 24, 2007
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‘w ) . Position Description

Technical Director

Suniméry
Tﬁe Technical Director, acting within broad limits of authority delegated by the Division
Manager/Laboratory Director, establishes standards of performance of the laboratory-- including
development and implementation of the quality system and quality control practices and
proceduras--and monitors the validity of analyses conducted and data generated by the

laboratory. Assists the Laboratory Director with day-to-day assessment of the laboratory's
capabilities and participates in-long-range planning and budgeting.

Duties and Responsibliities
* :Establishes standard operating procedures (SOPs).
* Provides oversight and guidance to the Quality-Assurance Unit,

.* Reviews, and approves for distribution, work products resulting from services performed for
clients.

* Prepares responses to requests for project proposals and cost quotations

« - Develops new laboratory capabilities associated with agency requirements and new test
methods

¢ Participates in Quality Board activities

* 'Reports to Laboratory Director

?Edbcatlonal. Requirements

Ph.D. in Physical or Biological Sciences, or a lesser degree with appropriate work experience and
demonstrated performance abilities.

Experlence/Skill Required

Ten or more years of technical and management experience in environmental/aquatic toxicology. .
‘Participation in work-shops on federal or state protocols for aquatic toxicity evaluations and .
monitoring. Strong project management and supervisory skills. Effective written and verbal ’ :

communication skills. ’

Technical Director Date .

Laboratory Director Date

Revised: August 24, 2007
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Effective Date:

Position Description

Quality Assurance Officer

Summary )
The Quality Assurance Officer (QAO) assures conformance to all quality requirements through
competent management of the qualilty system. The QAO must have the ability and authority to
recommend and implement immediate corrective measures and therefdre is provided direct
access tothe highest level of management. The QAQ must have a general knowledge of the
analytical test methods for which data review is-performed and be able to evaluate the data
objectively. The QAO may be designated other duties, however these duties cannot bias the
‘performance of the duties and responsibilities assigned to the QAO.

Dutles and Responsgibilities
* ‘Performs Quality Systems and Operations Audits
* Reviews and maintains Personnet Qualification Records
* Oversees and coordinates training of all technical personnel

* Reviews data results for.adherence to Data Quality Objectives

* Coordinates preparation of quality assurance reports to management, clients and regulatory
agencies .
* Reviews carrective action reports, recommends corrective action measures and monitors

progress to closure

¢ Is knowledgeable in the Quality Systems as defined by NELAC

= Maintains, amends and distributes Quality Assurance Manuals, Standard Operating
Procedures, Quality Assurance Procedures, and Quality Assurance Forms

* Reviews new or proposed protocols to determine appropriate use
» Coordinates and participates in Quality Board activities

* Reports to the Laboratory Director on.a régular basis regarding the effectiveness of the
Quality Systern L

Edbcationalinequlréménts

B.S. in physicat or biological sciences required; M.S. preferred.
Experience/Skill Required

Substantial previous experience in environmental toxicology. ‘Excellent written and

‘ communication skills. Strong collaborative project management skiils. Must be a self starter and
have the ability to work with little supervision.

Quality Assurance Officer Date

Laboratory Director Date

Revisad: August 24, 2007
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-Position Description

Laboratory Supervisor

Summary
The Laboratory Supervisor is responsible for direct supervision of testing laboratory technical
personne! and operations, ensuring adherence to laboratory procedures and accepted
techniques. The individual is also responsible for assuring that test data recorded on data forms

accurately documents test results. The Laboratory Supervisor reports directly to the Laboratory
Director and provides direct supervision to test room managers and technical personnel.

Dutles and Responsibilities

* Schedules and supervises technical personnel to meet test schedule requirements;
-coordinates staff assignments amaong test areas to achieve short-term workload/staff balance.

* In conjunction with Quality Assurance Manager, coordinates the training of testing laboratory
technical personnel and ensures continued adherence to established protocols.

*  Supervises the completeness-and-accuracy review of completed data sets.
* Participates in m!d -year and annual review of supervised personnel.
* Participates in the hiring/discipline/dismissal of technical personnel to be supervnsed

+ Participates in Quality Board Activities.

:Educational Requirements

B.S. In physical or biclogical sciences preferred; experience/aptitude may subsutme for
educational requirements. .

Experience/Skill Required

Substantial previous experience:as an environmental toxicology manager. Strong supervisory and
communication skills.

‘Laboratory Supervisor Date

‘Laboratory Director Date

Revised: August 24, 2007
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m Position Description
Client Services Manger
Summary

The Client Services Manager acts as a liaison between the client and the organization. The

Individual coordinates project activities including budgeting, test scheduling and billing. The client
services manager reviews project data prior 1o final report to assure adherence to specitied

project objectives.
Duties and Responsibilities
* Reviews and maintains client permit data and files
» Coordinates test schedules according to client permit specitications or client requests
* Prepares and updates permit summaries V
*  Maintains work project.budgets including billing and invoicing
« Maintains client database system
* Prepares and ne'gotlates work project quotes with clients

*  Obtains contractual paperwork from clients . .

* Perlorms final review of report drafts

* Reports directly to the Laboratory Director
Educatlohal Requirements

B. 8. in physical or biological sciences.
Experience/Skill Required

Substantial previous experience in environmental toxicology. Excellent written and
communication skills. Strong collaborative project management skills.

Client Services Manager Date

Laboratory Director Date

Revised: August 24, 2007
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PBS&J

Environmental Toxicology Laboratory

888 West Sam Houston Parkway South, Suite 110
Houston, TX 77042-1917
Tel: 713-977-1500

‘., : Fax: 713-077-9233

Tl

Faust R. Parker, Jr(j/h.D.
Vice President & Divisiolf Manager

Laboratory Director

%IDM o CBlened

James D. Horne Susan Bunch
Technical Director Quality Assurance Manager

QAM- o —

Rachael Brown - Y Matt Matthews
Laboratory Supervisor Client Services Manager
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QAP No. 1

Rev. No.: 2.0 Date: August 22, 2005

ORGANIZATION AND MANAGEMENT

1.0

2.0

3.0

4.0

PURPOSE

This Quality Assurance Policy provides a legal definition of the laboratory and its
capabilities, the organization structure and the responsibilities of management

LEGAL DEFINITION OF THE LABORATORY
The laboratory is legally identifiable as:
Name of Firm: PBS&J Environmental Toxicology Laboratory

Address of Firm: 888 West Sam Houston Parkway South, Suite 110
Houston, TX 77042-1917

SCOPE

The Laboratory provides toxicity testing and consulting services to support
wastewater discharge permit whole effluent toxicity and toxicity identification and
reduction evaluations; marine and freshwater whole sediment toxicity tests and
bioaccumulation assessments; and environmental fate and effects testing on
industrial and consumer products, including drilling fluid systems and additives.

The laboratory is organized and operates in such a way as to meet the
requirements of NELAC and to satisfy the needs of the client, the regulatory
authorities, and organizations providing recognition. This pertains to work
carried out in all laboratory facilities; whether on or off-sight, permanent or
temporary.

Organization

- The Laboratory:

A. Has managerial and technical personnel with the authority and resources
needed to carry out their duties and to identify the occurrence of
departures from the quality system or from the procedures for performing
environmental tests, and to initiate actions to prevent or minimize such
departures.

B. Has processes to ensure that its management angd personnel are free
from any undue internal and external commercial, financial and other
pressures and influences that may adversely affect the quality of their
work.

Page 1 of 3
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QAP No. 1

Rev. No.: 2.0 Date: August 22, 2005

ORGANIZATION AND MANAGEMENT

C.

Has policies and procedures to ensure the protection of its clients’
confidential information and proprietary rights, including procedures for
protecting the electronic storage and transmission of results.

Has policies and procedures to avoid involvement in any activities that
would diminish confidence in its competence, impartiality, judgment or
operational integrity.

Defines the organization and management structure of the laboratory, its
place in the parent organization, and the relationships between quality
management, technical operations and support services.

Specifies and documents the responsibility, authority, and
interrelationships of all personnel who manage, perform or verify work
affecting the quality of the environmental tests. Such documentation
includes:

1) An organization chart with clear description of the lines of
responsibility.

2)  Job descriptions for all positions (maintained in personnel
training files).

Provides supervision of environmental testing staff, including trainees, by
persons familiar with the methods and procedures, purpose of each
environmental test, and with the assessment of the environmental test
results. The ratio of supervisory to non-supervisory personnel ensures
adequate supervision for adherence to laboratory procedures and
techniques.

Has technical management which has overall responsibility for the
technical operations and the provision of the resources needed to ensure
the required quality of laboratory operation.

The technical director:

1. Certifies that personnel with appropriate educational and/or
technical background perform ail tests for which the laboratory is
accredited. Such certification shall be documented.

2. Shall meet the requirements specified in the Accréditation
Process.

Page 2 of 3
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ORGANIZATION AND MANAGEMENT

Has a Quality Assurance Officer (QAQO) who has the responsibility for the
quality system and its implementation. The QAO has direct access to the
highest level of management at which decisions are taken on laboratory
policy or resources, and to the Technical Director

The QAO:

I

Vi

VI

serves as the focal point for QA/QC and is responsible for the
oversight and or review of quality control data;

has functions independent from laboratory operations for which
the officer has quality assurance oversight;

is able to evaluate data objectively and perform assessments
without outside (managerial) influence;

has documented training and/or experience in QA/QC procedures
and is knowledgeable in the quality system as defined under
NELAC.

has a general knowledge of the analytical test methods for which
data review is performed;

conducts internal audits on the entire technical opgration annually;
and

notifies the laboratory management of deficiencies in the quality
system and monitors corrective action.

Appoints deputies for key managerial personnel, including the technical
director(s) and/or quality-manager.

Participates in a proficiency test program as outlined in NELAC
standards.
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QAP No. 2

Rev. No.: 2.0 Date: August 31, 2004

QUALITY SYSTEM - ESTABLISHMENT

1.0

2.0

PURPOSE

The purpose of this policy is to describe the establishment of the quality system
at the PBS&J Environmental Toxicology Laboratory.

ESTABLISHMENT OF THE QUALITY SYSTEM

The laboratory has established and maintains a quality system based on the
required elements contained in NELAC, Chapter 5 - Quality Systems. The
quality system is appropriate to the type, range, and volume of environmental
testing performed at the laboratory. The laboratory documents its policies,
systems, programs, procedures and instructions to the extent necessary to
assure the quality of the environmental test results. The system'’s
documentation is communicated to, understood by, avallable to, and
implemented by the appropriate personnel.

A. The elements of the quality system are documented in the Laboratory’s
quality manual.

B. The overall quality system objectives are documented in the PBS&J
Operating Philosophy and the Management Policy Statement which are
included in the Laboratory’s quality manual. The Philosophy and the
Management Policy Statement are issued under the authority of the
laboratory director and include:

1) management's commitment to good professional practice and to
the quality of its environmental testings services to clients;

2) management’s statement of the laboratory’s standard of service;

3) the objectives of the quality system;

4) a requirement that all personnel familiarize themselves with the
quality documentation and implement the policies and procedures
in their work; '

5) management’s commitment to compliance with NELAC standards

C. The guidelines of the Quality System are established and documented in

Quality Assurance Policies and Standard Operating Procedures, they are
part of the Quality Manual.

D. The quality manual is maintained current under the responsibility of the
quality assurance officer.

055343
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QAP No. 3

Rev. No.: 1.0 Date: March 6, 2001

QUALITY SYSTEMS - THE QUALITY ASSURANCE MANUAL AND

1.0

RELATED QUALITY ASSURANCE DOCUMENTS

PURPOSE

The purpose of this Quality Assurance Policy is to identify and describe the
contents of the Quality Manual and related quality assurance documents.

The Quality Manual

The quality manual and related documentation, state the laboratory’s policies
and operational procedures established in order to meet the requirements of

NELAC standards.

The ‘Quality Manual lists on the title page:

. a document title
. the laboratory’s full name and address
. the name, address, and telephone number of individuals

responsible for the laboratory

. the name of the quality assurance officer

. the identification of all major organizational units which are
covered by this quality manual and the effective date of the
version

The quality manual and related quality documentation also contains:

a) quality policy statement, including objectives and commitments, by top
management;

b) the organization and management structure of the laboratory, its place in
PBS&J and relevant organizational charts;

c) the relationship between management, technical operations, support
services and the quality system;

d) procedures to ensure that all records required under NELAC, Chapter 5 -
Quality Systems are retained, as well as procedures for control and
maintenance of documentation through a document control system ‘which
ensure that all SOPs, manuals, and documents clearly indicate the time
period during which the procedure or document was in force;

055345
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Rev. No.: 1.0 Date: March 6, 2001

QUALITY SYSTEMS - THE QUALITY ASSURANCE MANUAL AND
RELATED QUALITY ASSURANCE DOCUMENTS

e)

f)

)
k)

m)

n)

p)

job descriptions of key staff and reference to the job descriptions of other
staff;

identification of the laboratory’s approved signatories; the tittle page
includes signed and dated concurrence of the QAO, technical director(s),

and the laboratory director in charge of all laboratory activities
(Laboratory Director),

the laboratory’s procedures for achieving traceability of measurements;

a list of all test methods under which the laboratory performs its
accredited testing;

mechanisms for ensuring that the laboratory reviews all new work to
ensure that it has the appropriate facilities and resources before
commencing such work;

reference to the calibration and verification test procedures used;

procedures for handling submitted samples;

reference to the major equipment and reference measurement standards
used as well as the facilities and services used in conducting tests;

reference to procedures for calibration, verification and maintenance of
equipment;

reference to verification practices including interlaboratory comparisons,
use of reference materials and internal quality control schemes;

procedures to be followed for feedback and corrective action whenever
testing discrepancies are detected, or departures from documented
policies and procedures occur;

the laboratory management arrangements for exceptionally permitting
departures from documented policies and procedures or from standard
specifications;

procedures for dealing with complaints;

procedures for protecting confidentiality and proprietary rights;

055346
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Date: March 6, 2001

QUALITY SYSTEMS - THE QUALITY ASSURANCE MANUAL AND

RELATED QUALITY ASSURANCE DOCUMENTS

s)

Y

v)

w)

procedures for audits and data review;

process/procedures for establishing that personnel are adequately
experienced in the duties they are expected to carry out and are receiving

any needed training;

process/procedures for educating and training personnel in their ethical
and legal responsibilities including the potential punishments and
penalties for improper, unethical or illegal actions;

reference to procedures for reporting analytical results; and,

a Table of Contents, and applicable lists of references and glossaries and

appendices.
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QUALITY SYSTEMS - Audits and Corrective Actions

1.0

2.0

3.0

PURPOSE

The purpose of this Quality Assurance Policy is to describe the laboratory’s
internal audits procedures and the ongoing verifications to ensure that
operations continue to conform to the requirements of the quality system.

INTERNAL AUDITS

A)

B)

C)

E)

F)

The laboratory arranges for annual internal audits to verify that its
operations continue to comply with the requirements of the laboratory’s
quality system and NELAC Standards.

The internal audit program shall address all elements of the quality
system, including the environmental testing activities.

The‘QuaIity Assurance Officer (QAO) ié responsible for planning and
organizing audits.

The QAO conducts audits without outside influence and is independent of
the activity to be audited.

Personnel do not audit their own activities.

Where audit findings cast a doubt on the effectiveness of the operations
or on the correctness or validity of the laboratory’s environmental test
results, the laboratory takes timely corrective action, and notifies clients in
writing if investigations show that the laboratory results may have been
affected.

MANAGERIAL REVIEW - The Quality Board

A)

B)

Laboratory Management conducts reviews of its quality systems and its
testing and calibration activities through a Quality Board. The Quality
Board was established to ensure the continuing suitability and
effectiveness of the laboratory’s quality system and to introduce any
necessary changes or improvements.
The review by the Quality Board takes account of:

1) the suitability of policies and procedures;

2) reports from managerial and supervisory personnel;

3) the outcome of recent internal audits;
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QUALITY SYSTEMS - Audits and Corrective Actions

4.0

5.0 .

4)
5)
6)
7)
8)
9)

10)

corrective and preventive actions;
assessments by external bodies

the results of ihtérléboratory comparisons;

~any changes in the volume and type of work undertaken;

feedback from clients;
complaints;

other relevant factors.

C) The laboratory has a procedure for review by the Quality Board and
maintains records of review findings and actions. ..

AUDIT REVIEW

A) ‘All audit review findings and corrective actions that arise from them shalil
be documented.

B) The Laboratory Management shall ensure that these actions are
discharged within the agreed time frame.

C) Follow-up audit activities shall verify and record the implementation and
effectiveness of the corrective action taken. '

PERFORMANCE AUDITS

In addition to quality audits the laboratory shall ensure the quality of results
provided to clients by implementing checks to monitor the quality of the .
laboratory’s analytical activities. Examples of these checks are:

A) internal quality control procedures;

B) participation in interlaboratory comparisons/proficiency testing;

C) use of certified reference materials;

D) ' replicate testing using the same or different test methods; |
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QUALITY SYSTEMS - Audits and Corrective Actions

6.0

CORRECTIVE ACTIONS

In addition to providing acceptance criteria and specific protocols for corrective
actions in SOPs, the laboratory has implemented a general procedure to be
followed to determine when departures from documented policies, procedures
and quality control have occurred. The procedure: '

A)

B)

C)

E)

identifies the individuals responsible for assessing each QC data type;

identifies the individual responsible for initiating and/or recommending
corrective actions;

defines how the analyst shall treat a data set if the associated QC
measurements are unacceptable;

defines how out-of -control situations and subsequent corrective ‘actions
are to be documented; and,

specifies procedures for management (including the QAO) to review
corrective action reports. ’
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QUALITY SYSTEMS - Essential Quality Control Procedures

1.0

2.0

PURPOSE

The purpose of this Quality Assurance Procedure is to identify and describe the
essential quality control procedures at the PBS&J Environmental Toxicology
Laboratory.

ESSENTIAL QUALITY CONTROL PROCEDURES

A) The laboratory has protocols in place to monitor the following quality
controls:

1) Adequate positive and negative controls to monitor tests such as
blanks and a reference toxicant program;

2) Adequate tests to define the variability and or repeatability of the
laboratory results (replicates);

3) Measures to assure the accuracy of the test method including
sufficient calibration, continuing calibration, and proficiency test
samples;

4) Selection of appropriate formulae to reduce raw data to final

results;

5) Selection and use of reagents and standards of appropriate
quality;

6) Measures to assure constant and consistent test conditions

(temperature and light);

B) All quality control measures shall be assessed and evaluated on an on-
going basis, and quality control acceptance criteria shall be used to
determine the usability of the data.

C) The laboratory shall have procedures for the development of
acceptance/rejection criteria where no method or regulatory criteria exist.

D) The quality control protocols specified by the laboratofy's method manual
shali be followed.
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QAP No. 6 Rev. No.: 2.0 Date: August 31, 2005
| PERSONNEL
1.0 PURPOSE

The purpose of this Quality Assurance Procedure is to identify and describe the
general requirements for laboratory staff, management responsibility and
personnel record retention.

GENERAL REQUIREMENTS FOR LABORATORY STAFF

A) Laboratory management shall ensure the competence of all who operate
" specific equipment, perform environmental tests, evaluate results, and
sign test reports.

B) Appropriate supervision is provided for employees undergoing training.

C) Personnel performing specific tasks are qualified on the basis of
appropriate education, training, e?(perience, and/or demonstrated skills.

D) The laboratory shall have sufficient personnel with the necessary
education, training, technical knowledge, and experience for their
assigned functions.

E) All personnel shall be responsible for complying with all quality
assurance, quality control requirements that pertain to their organizational
or technical function.

F) Each technical staff member must have a combination of experience and
education to adequately demonstrate a specific knowledge of their
particular function.

G) Each technical staff member must have a combination of experience and
education to adequately demonstrate a general knowledge of the test
methods, quality assurance, quality control procedures and records
management.

H) Management shall formulate the goals with respect to the education,
training, and skills of personnel. The laboratory shall have a policy and
procedures for identifying training needs and providing training of
personnel, relevant to the present and anticipated tasks of the laboratory.

)] The laboratory shall use personnel who are employed by, or under
contract to, the laboratory. Where contracted or additional technical and
key support personnel are used, the laboratory shall ensure that such
personnel are supervised and competent and that they work in
accordance with the laboratory’s quality system.
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3.0

J)‘

K)

L)

The laboratory shall maintain current job desériptions for all personnel
who manage, perform, or verify work affecting the quality of the
environmental tests.

Management shall authorize specific personnel to perform particular
types of sampling, environmental testing, to issue test reports, to give
opinions and interpretations and to operate particular types of equipment.
The laboratory shall maintain records of the relevant authorizations(s),
competence, educational and professional qualification, training, skills
and experience of all technical personnel, including contracted personnel.
This information shall be readily available and shall include the date on
which authorization and/or competence is confirmed.

Records on the relevant qualifications, training, skills, and experience of
the technical personnel shall be maintained by the laboratory, including
records on demonstrated proficiency for each test method.

LABORATORY MANAGEMENT RESPONSIBILITIES

The Laboratory Management shall be responsible for:

A)

B)

C)

defining the minimal level of qualification, experience and skills necessary
for all positions in the laboratory; N

ensuring that all technical laboratory staff have demonstrated capability in
the activities for which they are responsible;

ensuring that the training of each member of the technical staff is kept
up-to-date by the following:

1) ~ Evidence must be on file that demonstrates that each employee
has read, understood, and is using the latest version of the
laboratory’s in-house quality documentation, which relates to
his/her job responsibilities.

2) Training courses or workshops on specific equipment, analytical
techniques or laboratory procedures shall all be documented.

3) Analyst training shall be considered up to date if an employee’s
training file contains a certification that he/she has read,
understood and agreed to perform the most recent version of the
test method; and documentation of continued proficiency once per
year.
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PERSONNEL
D) documenting all analytical and operational activities of the laboratory;
E) supervising all personnel employed by the laboratory;
F) ensuring that all sample acceptance criteria are verified and that samples
are logged into the sample tracking system and properly labeled and
stored; ,
G) documenting the quality of all data reported by the laboratory;
H) developing a pro-active program for prevention and detection of
improper, unethical or illegal actions;
4.0 RECORDS
A) Records on the relevant qualifications, trainihg skills and experience of
the technical personnel shall be maintained by the laboratory.
B) Records on demonstrated proficiency shall be maintained by the

laboratory.
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QAP No.7

Rev. No.: 1.0 Date: March 6, 2001

PHYSICAL FACILITIES - ACCOMMODATION AND ENVIRONMENT

1.0

2.0

3.0

PURPOSE

The purpose of this Quality Assurance Procedure is to describe the laboratory’'s
standards regarding its physical facilities.

ENVIRONMENT

A) Laboratory accommodation, test areas, energy sources, lighting, heating
and ventilation shall be such as to facilitate proper performance of tests.

B) The environment in which these activities are undertaken shall not
invalidate the results or adversely affect the required accuracy of
measurement.

C) The laboratory shall provide for the effective monitoring, control and
recording of environmental conditions as appropriate (lighting,
temperature).

D) The laboratory shall document and adhere to the above mentioned when
specified in a test method or by regulation.

WORK AREAS

A) There shall be effective separation between neighboring areas when the
activities therein are incompatible including culture handling.

B) Access to and use of all areas affecting the quality of these activities shall
be defined and controlled.

C) Adequate measures shall be taken to ensure good housekeeping in the
laboratory and to ensure that any contamination does not adversely affect
data quality.

D) Work spaces must be available to ensure an unencumbered work area.

Work areas include:

1) access and entryways to the laboratory
2) sample receipt area

3) sample storage area

4) chemical storage area

5) data handling and storage area

055359
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Equipment and Calibration

1.0

2.0

3.0

PURPOSE

This Quality Assurance Procedure details the requirements for the control of
inspection, measuring, and testing equipment, support equipment and reference
standards used at the PBS&J Environmental Toxicology Laboratory.

GENERAL REQUIREMENTS

A) The laboratory shall be furnished with all items of sampling,
measurement, and test equipment required for proper environmental
testing. In those cases where the laboratory needs to use equipment

_outside its permanent control, it shall ensure that the equipment and its
use meets NELAC standards.

B) Equipment used for testing and sampling shall be capable of achieving
the accuracy required and shall comply with specifications relevant to the
environmental tests concerned. Before being placed into service,
equipment (including that used for sampling) shall be calibrated or
checked to establish that it meets the laboratory’s specification
requirements and complies with the relevant standard specifications.

SUPPORT EQUIPMENT

Support equipment refers to devices that may not be the actual test instrument,
but are necessary to support laboratory operations. These include but are not
limited to: balances, ovens, refrigerators, freezers, incubators, thermometers,
and volumetric dispensing devices (if quantitative results are dependent on their
accuracy). '

A) All support equipment shall be maintained in proper working order. The
records of all repair and maintenance activities including service calls,
shall be kept. ’

B) All support equipment shall be calibrated or verified at least annually,
using NIST traceable references when available, over the entire range of
use. The results of such calibration or verification shall be within the
specifications of the application for which the equipment is used, or:

1) .. the equipment shall be removed from service until repaired; or

2) the laboratory shall maintain records of established correction
factors to correct all measurements
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Equipment and Calibration

C) Raw data records shall be retained to document equipment performance.

D) Prior to use on each working day, balances, ovens, and sample storage
areas shall be checked in the expected use range, with NIST traceable
references where commercially available. The acceptability for use or
continued use shall be according to the needs of the analysis or
application for which the equipment is being used.

MEASUREMENT SYSTEMS

A) PBS&J maintains a Measurement and Calibration System which assures
that inspection, measuring and test equipment (devices used to gauge,
measure, inspect, test or otherwise assess or assure conformance of
materials) conform to appropriate specifications.

E) The Measurement and Calibration System is based on guidelines
provided by:

1) Manufacturer guidelines and methods.
. ' 2) EPA and APHA Standard Methods

30 PROCEDURES

A) All equipment and standards requiring calibration are calibrated, used,
and maintained in accordance with an approved standard operating
procedure (SOP). ,

B) The Quality Assurance Unit (QAU) develops and maintains Standard
Operating Procedures (SOPs) for the calibration of each piece of
equipment. These techniques may be a combination of published
standard practices, manufacturer's instructions or applicable portions
thereof.

C) The QAU is responsible for identifying and providing suitable equipment
to ensure contractual requirements are achieved.

4.0 CALIBRATION INTERVALS

A) Calibration intervals are established in the SOP for each type of
measuring and test equipment. The calibration interval will be based on
stability, application and degree of usage for each piece of equipment.

Page 2 of 4
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Equipment and Calibration

5.0

6.0

7.0

B)

'Established calibration intervals are adjusted where prior calibration

results indicate this action is warranted. Measuring and test equipment
are re-calibrated and/or serviced earlier than established intervals when
they are damaged or performance is subject for any reason.

CALIBRATION SOURCES & DATA

A)

B)

C)

All measuring and test equipment is calibrated against a standard whose
calibration is certified as traceable to the National Institute of Standards
and Technology (NIST) or equivalent. If standards are not available at
NIST, industry standards will be used.

A standard may be calibrated by a qualified commercial or Government
laboratory/agency.

. The accuracy of each standard shall be supported by a certificate, a

report or data which will be available upon request.

TRACEABILITY OF CALIBRATION

A) A calibration history is maintained for measuring and test equipment.
B) Meters used on a daily basis have their own calibration log books which
" are updated by laboratory personnel and periodically inspected and
initialed by the QAU.

C) The QAU reviews all laboratory calibration logs.

D) Balances, and other equipment which require annual calibration, are
certified by a contracted company. A certificate of calibration is issued by
the company, which is archived by the QAU, and the equipment is
fabeled with a due date for recalibration.

DOCUMENTATION

A) Records shall be maintained of each major item of equipment and all
reference materials significant to the tests performed.

B) These records shall include documentation on all routine and non-routine

maintenance activities and reference material verifications.
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Equipment and Calibration

8.0

. | 9.0

C) The records shall include:
1) the name of the item of equipment;
2) the manufacturer's name, type identification, serial number;
3) date received and date place in service;
4) current location;
5) condition when received (new, used);
6) manufacture’s instructions;
7) dates and results of calibration and verification and date of next
calibration;
"~ 8) details of maintenance carried out to date;
9) history of damage, malfunction, repair.
RECALL SYSTEM

A schedule is established and monitored by the QAU which effecti\}ely assures
that measuring and test equipment is re-calibrated on schedule or discontinued
from use. The schedule is defined for each equipment item in the appropriate

SOPs.

OUT-OF-CALIBRATION

A) When measuring, inspection, or testing equipment is found to be out-of
calibration and not capable of being re-calibrated to the appropriate
reference standard(s), a Non-Conformance Report (NCR) is prepared
and submitted to the Laboratory Director and the QAU. The equipment
item is clearly marked “Out-of-Service.”

.B) Out-of-calibration equipment will be quarantined by the QAU. The
equipment will be repaired/adjusted, re-calibrated or replaced.

C) The QAU and the Laboratory Supervisor will evaluate the equipment fault

condition(s) addressed by the NCR and initiate corrective action
necessary to resolve any identified data quality issues.
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TEST METHODS AND STANDARD OPERATING PROCEDURES

1.0

2.0

3.0

PURPOSE

The purpose of this Quality Assurance Procedure is to identify and describe
methods documentation and requirements of the laboratories Standard
Operating Procedures.

METHODS DOCUMENTATION

A) The laboratory shall use appropriate methods and procedures for all
environmental tests within its scope. These include sampling, handling,
transport, storage, and preparation of samples, and, where appropriate,
an estimation of the measurement uncertainty as well as statistical
techniques for analysis of environmental test data.

B) The laboratory shall have instructions on the use and operation of all
relevant equipment, and on the handling and preparation of samples
where the absence of such instructions could jeopardize the results of
environmental tests. All instructions, standards, manuals, and reference
data relevant to the work of the laboratory shall be kept up to date and
shall be made readily available to personnel. Deviation from
environmental test methods shall occur only if the deviation has been
documented, technically justified, authorized, and accepted by the client.

STANDARD OPERATING PROCEDURES (SOPs)
The Laboratory shall maintain SOPs that accurately reflect all phases of current
laboratory activities such as assessing data integrity, corrective actions, handling

customer complaints, and all test methods. :

A) These documents include equipment manuals provided by the
manufacturer, or internally written documents.

B) The test methods may be copies of published methods as long as
changes in the methods are documented and included in the methods
manual.

C) Copies of SOPs shall be accessible to all personnel.

D) The SOPs shall be organized.

E) Each SOP shall clearly indicate the effective date of the document, the

revision number and the signatures of the originator, the Quality
Assurance Officer and the Laboratory Director.
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TEST METHODS AND STANDARD OPERATING PROCEDURES

4.0

5.0

6.0

7.0

F) SOPs and test methods shall be kept in 2 methods manual and/or the
laboratory computer system. -

TEST METHODS MANUALS

A) The laboratory shall have and maintain an in-house methods manual(s)
for each accredited analyte or test method.

B) The manual may consist of copies of published or reference test methods
or SOPs that have been written by the laboratory.

SOURCES OF METHODS

A) Methods published in international, regional, or national standards shali
preferable be used. The laboratory shall ensure that it uses the latest
valid edition of a standard unless it is not appropriate or possible to do so.
When necessary, the standard shall be supplemented with additional
details to ensure consistent application.

B) When the use of specific methods for testing are mandated or requested,
only those methods shall be used.

C) The introduction of environmental test methods developed by the
laboratory for its own use shall be a planned activity and shall be
assigned to qualified personnel equipped with adequate resources.

D) Where test methods are employed that are not required, as in the PBMS

approach, the methods shall be fully documented and validated, and be
available to the client and other recipients of the relevant reports.

DEMONSTRATION OF CAPABILITY

The laboratory shall have a program and documentation of initial and continued
demonstration of capability for each analyst. !

DATA VERIFICATION

A) The laboratory shall establish SOPs to ensure that the reportéd data are
free from transcription and calculation errors.

B) The laboratory shall establish SOPs to ensure that all quality control
measures are reviewed and evaluated before data are reported.
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TEST METHODS AND STANDARD OPERATING PROCEDURES

C) The laboratory shall establish SOPs addressing manual calculations
including manual integrations.

8.0 COMPUTERS AND ELECTRONIC DATA RELATED REQUIREMENTS

The laboratory shall ensure that computers used for the capture, processing,
manipulation, recording, reporting, storage or retrieval of test data,:

A) all recjuirements of NELAC Chapter 5- Quality Systems are met;
B) computer software is documented and-adequate for use;

C) procedures are established for protecting the integrity of data; such
procedures shall include, but not be limited to, integrity of data entry or
capture, data storage, data transmission and data processing;

D)  computer and automated equipment are maintained to ensure proper
functioning and provided with the environmental and operating conditions
necessary to maintain the integrity of calibration and test data; and,

. E) it establishes and implements appropriate procedures for the
’ ' maintenance of security of data including the prevention of unauthonzed
amendment of, computer records.
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SAMPLE HANDLING, SAMPLE ACCEPTANCE AND SAMPLE RECEIPT

1.0

2.0

3.0

PURPOSE ~

This Quality Assurance Procedure describes the laboratory's guidelines for
sample handling, acceptance and receipt.

SAMPLE HANDLING

While the laboratory may not have control of field sampling activitiés, the
following are essential to ensure the validity of the laboratory’s data.

A) The laboratory shall have procedures for the transportation, receipt,
handling, protection, storage, retention, and/or disposal of samples,
including all provisions necessary to protect the integrity of the sample,
and to protect the interests of the laboratory and the client.

B) The laboratory shall have a system for identifying samples. The
identification shall be retained throughout the life of the sample in the
laboratory. The system shall be designed and operated so as to ensure
that samples cannot be confused physically or when referred to in
records or other documents.

1) The laboratory shall assign a unique ID code to each sample
container received in the laboratory.

2) The laboratory code shall -maintain an unequivocalllink with the
unique field ID code assigned each container.

3) The laboratory ID code shaH be placed on the sample contamer
asa durable label. _

4) ©  The laboratory ID code shall be entered into the laboratory
* records and shall be the link that associated the sample with
related laboratory activities such as sample preparation.

SAMPLE RECEIPT PROTOCOLS

A) Upon receipt, the temperature of the sample will be checked and
recorded. Samples which require thermal preservation shall be
considered acceptable if the arrival temperature is within 2°C of the
required or method specified range. Samples that are hand delivered to
the laboratory on the same day that they are collected may not meet
these criteria. In these cases, the samples shall be considered
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SAMPLE HANDLING, SAMPLE ACCEPTANCE AND SAMPLE RECEIPT

4.0

C)

D)

E)

acceptable if there is evidence that the chilling process has begun such
as arrival on ice.

When there is doubt as to the suitability of a sample for environmental
testing, or when a sample does not conform to the description provided,
or the test required is not specified in sufficient detail, the laboratory shall
consult the client for further instructions before proceeding and shall
record the discussion.

Each sample is uniquely identified with indelible ink on the sample
container and the chain of custody.

Each sample received is documented on the sample receipt log. The
sample receipt log shall record the following:

1) client/project name

2) date and time of laboratory receipt

3) unique laboratory ID code

4) initials of person receiving the sample

Any comments resulting from inspection of sample upon arrival shall be
recorded on the accompanying chain of custody. A copy of the chain of
custody is kept in a binder in the receiving area.

SAMPLE ACCEPTANCE POLICY

A)

Each sample is required to have a chain of custody associated with it
which will incllude the following information:

1) Client name, location and time of collection.

2) Collector’s name.

3) Sample arrival date and time.

4) Signature of the person that checks in the sample.
5) Sample arrival temperature.

6) Sample type.

Each sample container must be labeled with the client name, location,
and time of collection using indelible ink.

Page 2 of 3



055372

QAP No. 10

Rev. No.: 2.0

Date: September 8, 2005

SAMPLE HANDLING, SAMPLE ACCEPTANCE AND SAMPLE RECEIPT

5.0

6.0

C) Only the use of approved containers are acceptable.

D) Samples must be used within the sample expiration times.

E) Sufficient sample volume must be available to perform the necessary

tests.

F) Certain procedures must be followed when a sample shows signs of
damage, contamination or inadequate preservation.

STORAGE CONDITIONS

Samples submitted for WET testing are stored in a walk - in cooler and
maintained at 1 - 6°C when not in use. The samples are stored away from all
standards, reagents, food, and other potentially contaminating sources, and in

such a manner as to prevent cross contamination.

SAMPLE DISPOSAL

All sample disposition is carried out and recorded according to the corresponding

SOP. ‘
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RECORDS

A)

B)

o °

D)

E)

1.0 PURPOSE

The purpose of this Quality Assurance Procedure is to identify and describe the
record keeping system at the PBS&J Environmental Toxicology Laboratory.

20 RECORD KEEPING SYSTEM AND DESIGN

The record keeping system must allow historical reconstruction of all laboratory -
activities that produced the resultant sample analytical data. The history of the
sample must be readily understood through the documentation. This shall
include interlaboratory transfers of samples.

The records shall include the identity of personnel involved in sampling,
preparation, calibration or testing.

All information relating to the laboratory facilities equipment, analytical
test methods, and related laboratory activities, such as sample receipt,
sample preparation, or data verification shall be documented.

The record keeping system shall facilitate the retrieval of all working files
and archived records for inspection and verification purposes.

All documentation entries shall be signed or initialed by responsible staff.
The reason for the signature or initials shall be clearly indicated in the
records (such as “sampled by”, prepared by” or “reviewed by").

All generated data except those that are generated by automated data
collection systems, shall be recorded, directly, promptly and legibly in
permanent ink.

Entries in records shall not be obliterated by methods such as erasures,
overwritten files or markings. All corrections to record keeping errors
shall be made by one line marked through the error. The individual
making the correction shall initial and date the correction. These criteria
also shall apply to electronically maintained records.
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3.0 RECORDS MANAGEMENT AND STORAGE

A)

B)

C)

D)

E)

F)

All records (including those pertaining to calibration and test equipment),
certificates and reports shall be safely stored, held secure and in
confidence to the client. NELAP related records shall also be available to
the accrediting authority.

All records shall be retained for five years from date of last use. All
information necessary for the historical reconstruction of data must be
maintained by the laboratory. After the five year retention period,
documents are taken to a local recycling facility. All personnel have the
authority to dispose of documents after the retention requirement has
been met. Records which are stored only on electronic media must be
supported by the hardware and software necessary for their retrieval.

Records that are stored or generated by computers or personal
computers shall have hard copy or write-protected backup copies.

The laboratory shall establish a record management system for control of
laboratory notebooks, instrument logbooks, standards logbooks, and
records for data reduction, validation storage and reporting.

Access to archived information shall be documented with an access log.
These records shall be protected against fire, theft, loss, environmental
deterioration and, in the case of electronic records, electronic or magnetic
sources.

In the event that the laboratory transfers ownership or goes out of
business, all clients shall be contacted in order to establish procedures
for transferring or disposing of their records. In the event that certain
clients cannot be contacted, their records shall be retained by the parent
company (PBS&J) for the period designated in the corporate policy
manual.
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40 LABORATORY SAMPLE TRACKING

A record of all procedures to which a sample is subjected while in the possession
of the laboratory shall be maintained. These shall include but are not limited to
all records pertaining to:

A)

B)
C)

D)

-Sample preservation including appropriateness of sample container and
compliance with holding time requirement;

Sample identification, receipt, acceptance or rejection and log-in;

Sample storage and tracking including shipping receipts, transmittal
forms, and internal routing and assignment records;

Documented procedures for the receipt and retention of samples,
including all provisions necessary to protect the integrity of samples.

5.0 LABORATORY SUPPORT ACTIVITIES

in addition to documenting all the above-mentioned activities, the following shall

be retained:

A) All original raw data, whether hard copy or electronic, for calibrations,
samples and quality control measures, including analysts work sheets.

B) A written description or reference to the specific test method used which
includes a description of the specific computational steps used to
translate parametric observations into a reportable analytical value;

C) Copies of final reports;

D) Archived SOPS;

E) Correspondenc;e relating to laboratory 